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New Design of the Tabor Indicator. 





We present with this, perspective and sec- 
tional views of this instrument from an in- 
spection of which a knowledge of its con- 
struction may be had. In our issue of May 
8, 1880, we illustrated it as then and since 
made. A comparison of the engravings used 
at that time, with those in this issue, will 
show very clearly the improvements in con- 
struction which have been made, amounting 
virtually to the bringing out of a new, and, 
we think, greatly improved indicator. 

In this instrument two important ends are 
attained, viz: an absolutely parallel move- 
ment of the pencil, and an equally correct 
vertical motion to the scale of the spring 
used. These are attained by simple means, 
which, we think, will commend themselves 
to the engineer and mechanic. 

The pencil lever is guided in its up and 
down movement by a small roller free to re- 
volve ona pinin the lever, and working in the 
guide slot shown. The outlines of this slot 
do not represent portions of a true circle, 
but parts of curves generated by a device 
similar in principle to the complete pencil 
movement of the instrument. This may be 
readily comprehended by imagining the pen- 
cil movement to be the arrangement for cut- 
ting the slot. Thus, if the roller which works 
in the slot were a cutter, suitably driven 
for forming the slot, and the pencil point 
oonstrained to move in a straight huge, 
then the cutter would cut a slot of the re- 
quired curvature. This guide to a parallel 
motion is simple, substantially frictionless, 
and should a renewal of the pin or roller 
ever be necessary it may be very easily ac- 
complished. Its use throws no strain on 
the other parts of the instrument, and it is 
always open to the inspection of the operator. 

The correct vertical movement of the pen- 
cil, to correspond to the scale of spring, is 
obtained by the proper proportion of the 
lengths of the connections and links. The 
motion, in this respect, of every instrument 
made is thoroughly tested by the use ofa 
micrometer screw, through the entire range 
of the pencil movement. 

A ball-and-socket connection is made to 
the piston-rod at the bottom of the spring, 
which effectually avoidscramping the piston. 
The spring screws to the cover plate at its 
upper end, and the piston screws to the 
bottom of the spring. A small nut witha 
flattened projecting end (shown below the 
piston) checks the latter, holds it in place, 
and effectually takes up lost motion. In 
changing springs it is not necessary to re- 
move this nut; no wrench is required in 
changing springs, in this respect the 
operation being much simplified over that 
necessary with the old instrument. The 
piston-rod ends in a hollow stem passing 
through the cover plate, to the upper end of 
which the link connecting with the pencil 
lever is pivoted. This hollow upper end 
keeps the weight light, and at the same time 
provides sufficient wearing surface. 

This indicator, as now made, may almost 
instantly be changed from right to left, or 
vice versa. For this purpose the paper 
drum is turned partly around to a second 
slot for holding it from turning on its lower 
bearing, the guide or leading-off pulley re- 
versed to the other side of the piece which 
carries it, and this piece reversed in position 
by being turned over. 


The guide or leading-off pulley, and its 
mountings, are the invention of Mr. Calkins, 
superintendent in this department of the 
company’s works. It is a remarkably neat 
and effective device. The pulley is carried 
ina circular disk encircled by a band. This 
band terminates in a round end, threaded 
for a nut, above which it is coned to fitin the 
bottom casting. The hole in this casting is 
coned from both sides, so the position of the 
pulley can be reversed, as previously de- 


scribed. By loosening the nut, the disk can 
be turned to any position around an entire 
circle, and by tighteni: ¢ the nut 12.5 seurely 
clamped in the desired position. This gives 
three adjustments to the guide-pulley, permit- 
ting the cord to be led off in any direction 
required. 

Another improvement on this indicator is 
in the means of adjustment of the tension 
of the spring for the paper drum. By the 
means at present employed, this adjustment 
can be readily made in any degree, however 
small. 


. 


The motion of the pencil is five times that 
of the piston. 
either with or without stop-motion, as de- 
sired. All parts or pieces are interchange- 
able, special machinery being employed to 
that end. The springs are tested under 
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The instruments are made | 


steam pressure and heat, and accurately | 


The manufacturers are the Ashcroft Man- | 


The Bennett Band Friction Palley. 





The friction pulley illustrated on this page 
possesses great strength and wearing sur- 
face. It is built by the Morris County 
Machine and Iron Company, Dover, N. J., 
for use in connection with their air com- 
pressors. 

The hub being of a length equal to width 
of pulley face, and running on the outside 
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| of the fixed hub, it occupies no more space 
on the.shaft than an ordinary pulley. 
Teverage in the locking device is very 
powerful, with but slight outlay of arm 
‘force. The power of the levers increases 
_ greatly as the toggle links come to their 
locking position under the levers, without 
requiring an increase of force to get them 
there. It is claimed that there is an absence 
of allend thrust on the shaft or pulley, and 
adjustability for wear is provided in the 
links as shown. 
Fig. 1. shows the pulley in perspective, as 
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it appears on a countershaft when locked 
for use. Figs. 2 and 3 (page 2) are end eleva- 
| tion and section views, showing construction. 
The oblong lugs on outer end of lever @ 
pass through a corresponding slot K, where 
end of friction band is detached from arms 


F. When the inner end of the lever is 
| moved out, the friction band is enlarged and 
forced out against inner surface of pulley, 
thereby locking the two. The entire opera- 
tion is noiseless, and without jar, the start- 
‘ing being as gentle as could be desired. 


A Well-Known Engineer’s Views Upon 
the Brooklyn Bridge Disaster. 





{Elsewhere in this issue we call attention 
editorially to the above subject under the 
heading, ‘‘ Railroading on the Brooklyn 
Bridge,” and point*out a practical initial 
step which should be taken by the Trustees 
to prevent a large and steadily increasing 
number of human lives from being put to 
daily hazard. 

Below will be found a communication 
which we commend to the special attention 
of mechanical engineers and mechanics 
generally :] 

Editor American Machinist : 

Having been professionally employed 
within the last year to examine the grip 
used on the bridge, I have obtained some 
knowledge of the subject, which enables 
me to accede to your request, and present 
the mechanical features of this case, to 
which attention is now so anxiously di- 
rected. 

I should first mention the curious fact 
that, on the morning after the late accident, 
the daily press very generally agreed in 
calling attention away from its real cause, 
and attributing it to the want of proper 
terminal facilities on the New York side, 
when the accident occurred on the Brooklyn 
incline. 

The idea lying at the bottom of the Paine 
grip is an excelleat Gue. Tuis is, to avoid 
injury to the cable from running through 
the jaws of a grip, while these jaws are 
being closed upon it, and the car is either at 
rest, or is being gradually. put in motion. 
The Paine grip consists of two pairs of 
wheels, which are closed on the cable. As 
soon as these touch the cable they begin to 
revolve, and the periphery of the wheel and 
the cable move together. Then an increase 
of the pressure tightens brake-blocks located 
inside the rim of each wheel, increasing 
also the force with which the cable is seized 
between the wheels. As the resistance of 
the brakes arrests the revolution of the 
wheels, the car receives the motion which 
the wheels lose, and when the latter are 
brought to rest, the car has the full motion of 
the cable. 

This elegant and fascinating system was 
found, however, in practice, in the form in 
which it was embodied by Col. Paine, as 
above described, to be wanting in power, as 
well as in security against losing the hold on 
the cable. The requirements of the bridge 
traffic are verysevere. The cars are large, and 
can hold standing, inside and on the plat- 
forms, four passengers in addition to each 
one they will seat, and the inclines up which 
they are drawn are 3} feet in 100 feet. 

It is obvious that, in order to be reliable, a 
grip should not only be certain to retain its 
hold on the cable, but should possess a 
reserve of power to seize the cable—should 
have the ability to grasp the cable with a 
force much beyond that which it is necessary 
to employ. 

Under the exactions of the bridge traffic 
it was found impossible to make the Paine 
grip always answer, even when, as was the 
regular practice, it was strained to its 
utmost capacity. The difficulty was greatest 
in wet weather. It was found necessary to 
make the periphery of the wheels of leather, 
which, when moist, often failed to hold the 





cable from either slipping or being pulled by 





2 


the downward stress out of the grasp of the 
wheels. 

To remedy these defects, an auxiliary grip, 
consisting of a pair of solid dies, has been 
added to the original Paine grip. These 
dies are intended to be closed on the cable 
after the cars have attained their full motion, 
but before they begin to ascend the incline. 
This was another excellent idea. But a diffi- 
culty existed in the way of its practical appli- 
cation. The obvious way of operating this 
auxiliary grip would be by means of an 
independent hand-wheel and chain and 
system of levers. These, however, would 
introduce so much complication, as to be in- 
admissible, and so one connection is made 
to operate both the wheels and the solid 
jaws. But, to save the cable, the latter 
must not seize it until the car has got its 
motion. One movement then must first 
bring the wheels together, with force suffi- 
cient to get up the speed on a level track, 
and then must bring the solid jaws into 
action. Every mechanic will see that this 
presents a problem of exceeding difficulty. 
It is probable that the accidents which have 
occurred lately have been occasioned by the 
failure of the auxiliary grip to perform its 
function. 

In spite of this failure, however, this 
accident would have been prevented if the 
brakes on the first and second trains had not 
failed to work. The powerful atmospheric 
brakes with which the cars are provided, are 
ample to hold them, and have doubtless 
prevented many accidents; but this time the 
failure of the grip was supplemented by the 
failure of the brakes. 

The brake is worked by the same hand- 
wheel by which the grip is operated, it being 
necessary for the brakeman to change the 
connection. In this case something pre- 
vented this being done. 

It would seem as if a very earnest inquiry 
ought to be made, in a case where human 
life is at stake, for something more reliable 
than the present devices, which present a 
complication that every mechanical engineer 
will say ought by all means to be avoided. 


Cuares T. Porter. 


— emme 


In many places bevel gears may be re- 
placed by belts and pulleys, but they should 
be so arranged that the shafting can run in 
either direction, and not run the belts off the 
pulleys. 


———_ ame 


In a recent address by Prof. Thurston, of 
Cornell University, delivered at Scranton, 
Pa., he said: 


‘*At Bloomfield, New Jersey, the authori- 
ties are introducing most successfully a 
course of instruction of both boys and girls 
in the use of tools into their public school 
system. A manual training school affords a 
means of rewarding merit at Girard College, 
where the best students and most promising 
youth are admitted into the wood-working 
and machine shops under instruction, and 
there, under the careful and skillful tuition 
of expert mechanics, I have seen boys of 
twelve doing work at the vise with hammer 
and chisel and file that many an old work- 
man might be glad to rival. The city of 
Chicago has a manual training school; at 
St. Louis, Washington University is doing 
excellent work in well appointed shops. 
Boston, in her great Institute of Technology, 
beside the classes of aspirant mechanical 
engineers, has organized other classes of 
boys ambitious to learn the use of tools, and 
is cultivating the special Yankee talent ina 
systematic and fruitful manner; and all over 
the country these primary technical schools 
are springing up. 

‘*A year or more ago, I received a letter 
from a capable and successful superintend- 
ent of schools in a Western city, saying that 
he had seen plainly the approach of the new 
era in primary education of the people for 
the work and life of the people, and desired 
to be ready for its advent in his own city, 
and asking to be instructed that he might in- 
telligently direct the changes of method and 
system inevitably to come in his own organi- 
zation. He came East and worked in the 
shop and studied under instructors all sum- 
mer to obtain the requisite knowledge and 
skill. Fortunately, he proved a natural 


mechanic, and an extraordinarily capable 
man, and he is now ready to lead in the 
movement when the looked-for time shall 
arrive. 

‘* Trade schools now form a part of every 
school of engineering, and schools of en- 
gineering are springing up all over the land.’ 
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Horse-power of Boilers. 





The following data for rating boilers are 
given in the Steam Users’ Journal: 

With good natural draught, flue boilers 
should have about 10 square feet of heating 
surface for the evaporation of 1 cubic foot 
of water per hour; and this evaporation per 
hour may be taken to represent 1 horse- 
power. 

The coal required to effect this evapora- 
tion will generally be about 8 lbs., and the 
grate surface provided for the combustion of 
this amount of coal per hour, should be 
about half a square foot. Therefore, for 
each horse-power that a flue boiler is ex- 
pected to develop economically, the follow- 
ing will be required : 

10 square feet of heating surface. 
1s square foot of grate surface. 
1 cubic foot of water per hour. 
8 pounds of good coal per hour. 
= <i -_ 
Proved Her Value. 





Some years ago a gentleman in Iowa, who 
was well known as a successful agriculturist 
and agitator in favor of granger legislation, 
became possessed of a desire to figure as a 
railroad magnate. He projected a railroad 
that was intended as a rival to existing lines. 

selieving that a good railroad could be built 





the expense of railroad construction, this 
agriculturist proceeded to demonstrate his 
ability as a railroad builder, and he suc- 
ceeded in getting a few miles of track in 
running order. All the material used was 


could no longer use, and he succeeded in 
building a cheap road so far as it went. A 
connecting road had an old locomotive 
which was popularly known as the ‘‘ Mud 
Hen,” owing to her propensity for the 
ditch. This locomotive the agriculturist 
bought to operate his road. Shortly after 
the purchase had been made, a friend who 
had some knowledge of machinery, and did 
not approve of the Mud Hen purchase, ven- 
tured to expostulate with the new owner. 
‘*Not a good engine, did you say ?” he re- 
plied; ‘‘ you must be mistaken. The Rock 
Island Railroad would never have kept an 
engine twenty-five years if she had not been 
a good one.” — National Car Builder. 
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Efficiency of Gear Teeth, 





By GroreE B. Grant, Boston. 





There is great lack of uniformity, often 
amounting to controversy, in the practice 
and the opinion of the mechanical world, 
with regard to the proper curve to be used 
for the working faces of gear teeth, and the 


to exact mathematical laws, and that should 
be as fixed and uniform. 

The two curves, of the many possible 
ones, that are mostly in use, are the epicy- 
cloid and the involute, of which the former 
is in most general use and favor for heavy 
work, cast gears, mortise gears, and heavy 
planed gears, as well as for some descrip- 
tions of small work, such as clock and 
watch gears. 

Some concerns use neither of the regular 
curves, but adopt a private nondescript 
affair that is sometimes kept a profound 
secret. But these are, happily, so few in 
number, that they need not be further con- 
sidered. 

Again, some prefer the radial flank non- 
interchangeable form of epicycloid with the 
evident idea that it is the best possible sys- 
tem. 





To increase the efficiency, but really to in- 


Bennetr Bann Friction PUuLiey. 


at one-tenth the cost usually represented as | 


old second-hand stuff that established roads | 


result is confusion ina matter that is subject 
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crease nothing but the confusion, already 
great enough, the base of the interchangeable 
epicycloidal system has been changed from 
the prevailing standard of twelve teeth to 
one of fifteen teeth. 

The two curves may be compared with 
| respect to several features, but I will confine 
| this inquiry to one point only, and compare 

them with respect to efficiency and waste of 
power by friction. 

The main argument of the advocates of 
the epicycloid is that its efficiency is greater, 
and loss of power by friction less than for 
the involute, an argument that appears to 
rest on the slim support that at the line of 
centers its direct pressure and actual force 
of friction is the least. No comparison can 
be made at the line of centers, for at that 
point there is no sliding action and con- 
_sequently no loss of power by friction with 
either curve. At that point they are of equal 
and perfect efliciency. 

The fairest measure, for purposes of com- 
parison of the efficiency of a gear tooth, is 
the work done by friction while the point of 
contact of one pair of teeth is passing from 
the line of centers over one-half a tooth. 
There cannot be less than one pair of teeth 
in action, and if there are more they help 
/each other and divide the work. A half 
tooth on one side of the line of centers is 
|taken for the sake of simplicity, for the 








One Lever 
Removed 


End Elevation 


Fig. 2. 


work done over the same arc from the line | 
of centers, is the same on either side, varying | 
only with the coefficient of friction. If! 
more than a half tooth is taken, the result is 
to increase the comparison in favor of the 
involute. 

The friction of gear teeth on each other 
is compound, for there is both sliding 
and rolling action, but the friction of rolling 
contact is so small that we can neglect it. 

The work done by the sliding of one body 
on another is the product of three factors, 
the direct or normal force acting between 
the bodies, the coefficient of friction for the 
material in use, and the length of the sliding 
action or whole distance over which the re- 
sistance of friction is overcome. 

The problem will be more easily handled 
if we first try a graphical solution. 

Fig. 3 (page 3) shows the graphical process 
for finding the approximate work lost by an 
epicycloidal tooth. Let OK =k and 0 /T=h 
be the two pitch radii, O 2 =, the radius 
of the generating circle, and O P=P the 
tangential force at the pitch line. 

At any instant, when the point of contact 
has moved from 0 to the posi:ion A, which 
must be on the generating circle. the pitch 
point of one curve has moved to B, and that 
of the other to G, the circular arcs 0 A,O G, 
and O B being of the same length. The 
curves AG and A B must then be drawn 
and an arc A PD laid off on A 8B, equal in 
length to the are A G. 

The normal force acting between the teeth, 
pressing them together at their point of 
contact, is the force 0 S = S, found by 
| drawing a line P S parallel to WZ K, and 

as this force varies in amountfrom 0 Pto OS 
its average may be taken as 


> ‘ 
og OP+08 


| 


9 
The force of friction FY, or its average F’, 
may be taken as acertain part of the direct 
force, about one-tenth to one-sixth for unlu- 
bricated cast iron teeth. 

While moving from 0 to A, the two teeth 
have rubbed on each other over the distance 
D B, which is the difference between the 
lengths of the curves A Band A G, and 
they have rolled on each other, with little 
friction, over the distance A D. 

To find Z, the approximate work done, mul- 
64 the distance 0 ¥F”’ by the distance 
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The involute, Fig. 2, is drawn in the same 
| general way, except that the path of con- 
tact is not a fixed circular arc, but a fixed 
| straight line OS, and that the normal force 
| has the constant value OS. 
| The results of the most carefully made 

drawings on a large scale will be: 

ist. That H, the work done by the epicy- 
cloid, is practically equal to J, the work 
done by the involute,for an arc 0 G, on the 
pitch Jine about equal to, or less, than half 
the circular pitch. 

2d. That for an arc O G, of considerably 
more than half the pitch, H is perceptibly 
greater than J. 

3d. That 7 has the same value for the 
same arc O G, no matter what angle A O H 
is chosen, and 

4th. That the difference between /, for a 
base of 12 teeth, and the same for a base of 
15 teeth, is not graphically perceptible. 

The graphical process clearly indicates the 
general results, but these results are so close 
that no graphical or experimental process 
can possibly show their real difference, and 

;Our Only reliance for that purpose is on 
analysis. 

For example, a carefully made drawing 
for h=6 k=12 r=3 P=4 f=} A O H=53° 

;and a circular pitch of 3 14 gave the fol- 
lowing results for three different arcs O G= 
1 57, 3.00, and 4 50. 
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Fig. 3. 


See Page 1. 








arc OG 1.57 3.00 4.50 

3 | averageS 4.07 4.23 4.54 
S|} curveDB) .27 1.06 2.38 
Z| E measure 275 1.12 — 2.70 
& | E caleu’n 288 | 1.15 2.73 
cs 8 498 498 498 

S | curve DB .28 88 2.00 
: | I measure 285 6110 2.49 
= | Tealeun 280 = :11.18 2.53 


This table also shows that the approxi- 
mate graphical results are within two or 
three per cent. of their exact calculated 
values. 

The following analytical process is given 
in full, omitting only the simple processes 
of substitution and calculation. 

In Fig. 1 the two gear teeth are of either 
the epicycloidal or involute or any other 
possible form, and they press against each 
other with a normal force S, at a point of con- 
tact that moves from the instantaneous cen- 
ter or pitch point 0, to any point A, sliding 
on each other and doing work that varies in 
‘amount according to the pressure S, and the 
amount of the sliding action. 

The condition of uniform velocity ratio, 
without regard to the form of tooth curve 
in use, requires the sliding motion at any 
point, A, to be for the instant over the ele- 
mentary distance A # at right angles with 
the line A 0. 

If the normal force is S, and the coeffi- 
cient of friction is f, the resistance of friction 
is 7 S, and this, in moving over the distance 
A B, does the work. 


W=/fS AB 


The normal force S is always the driving 
force O P =P divided by the sine of the 
normal angle A 0 H= M. 


P 
~ sin M 
If the total are of rotation of the point A 
about the instantaneous center O, while mov- 


ing from 0 to A is the are V, the elementary 
distance AB will be its differential dV 
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multiplied by the distance A 0 = 5, and the| For the interchangeable system whose }and a study of these figures will develop 


elementary work becomes 
b . 
aw=TE 7 ay 
While the point of contact moves through 
the angle of rotation about 0, whose ele- 
mentary arc is dV, the wheel H will move 
through the elementary arc dz, and we 
have 
k+i 
‘7 a—<- de 
in which / is the pitch radi¥8 O H, and & is 
the radius 0K, the positive sign is for ex- 
ternal, and the negative for internal con- 
tact, so that the total work lost by friction 
from 0 to A is 
kth 
ord 


w=7P cb de 


>» sinM 


(1) 


This is a general expression for the total, 


work done by friction while the gear // is 
moving through theangle whosearc is z 
either way from its position when the 
point of contact is at the pitch point 
O, and its value cannot be further de- 
termined without choosing some par- 
ticular tooth curve, and fixing the re- 
lation of the quantities MV and 3 to z. 

To apply this general expression we 
will first take the involute curve, Fig. 2. 

The path of contact is here a straight 
line at the fixed angle A 0 H/ = M with 
the line of centers H K, and we have 
the normal force 


5==— 
sin M 
That is, the normal force between 


base gear has s teeth, and for the arc 


oG= -— 
this becomes 
E—-(_SP kth 02) (— 28 log cos_180° 
8 kh ded 8 


(5) 
which is the value of the work done by the 
friction of an epicycloidal tooth over half a 
tooth from the line of centers. 

By comparing (3) and (5), it is seen that 
the constant value of J is also one factor of 
E, and we can write the comparative 
«quation 


180° 
log. cos. ~ ) (6) 





| several facts as follows : 
1st. The work done by the friction of an 
| involute tooth is always less than the same 
work for any possible epicycloidal tooth. 
2d. With respect to work done by friction, 
a change of the base from a gear of 12 teeth 
to one of 15 teeth, makes an improvement 
for the epicycloid of less than one-balf of 
one per cent. 
3d. For the 12-tooth system the involute 
has an advantage of 1} percent., and for 
the 15-tooth system an advantage of 3¢ per 
cent. 
4th. That a maximum improvement of 
about one per cent. can be accomplished by 
the adoption of any possible non-inter- 
changeable radial flank tooth, in preference 
to the 12-tooth interchangeable system. 
5th. That for gears of very few teeth the 
i involute has a decided advantage. 





involutes is constant, not only in direc- 
tion but in amount. 

Again, the angle through which the 
wheel H/ has turned while the point of 
contact has moved from 0 to A. is the 
angle H H F through which the foot 
of the involute on the base line Q / has 
turned, and as the arcH F is equal to 
the line A O =}, we have 2, the arc of 
the angle H H F eaual to 

EF AO b 
EH QH hksinM 
and from that we get )—/zsin M. 

This value of 5 substituted in (1) gives its 

value for involute teeth 


Lye — nf adx 
oO 


which becomes, when integrated, 


: kih a 
L=7 k h 2 
and if we use the pitch are, 
wa=he. 
= bie k = h 2 
— ka (2) 


This value of J does not contain the nor- 
mal angle M, and we have thesingular fact 
that the work done by the friction of invol- 
ute teeth is the same for all normal angles 
and for all interchangeable systems. 

As is well known, it does not affect the 
uniformity of the velocity ratio of involute 


gears to vary their center distance, and from | 


the above it is seen that the same variation 
does not affect the work lost by friction. 

If, for the reasons above given, we con- 
fine the inquiry to a half tooth, we have 


c 


2 


w= 


and 
TF kth : re 
l=—% kh (3) 
In the case of the epicycloid, Fig. 3, the 
conditions are different, for then the normal 
angle M is variable. 
When the point of contact A is at the half- 
tooth point, and 


c 
wo = 
9 


= 


we have 


M=90— Lay 
8 
where s is the number of teeth in the base 
gear of the interchangeable system in use. 
As that is the constant value of © for the in- 
volute tooth, it follows that at the half-tooth 
point the epicycloid and the involute have 
the same normal pressure and the same nor- 
mal angle for systems of the same base. 

We have the arc AO = arc GO = ha, 
and 


y 


b= OA = 2rsin ORD = 27 sin ~- 


x 
27 


where 7 = OR is the radius of the generat- 
ing circle, 2 the radius O H, and 2 the are 
of the angle OHG. Again we have 


sin M = sin DOR = cos ORD = cos = x 
ard these values of 4 and M, substituted in 
(1) give us its value for epicycloidal teeth. 


kih 7 h 
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which integrates to 
R k t h ww 
E= —fP kJ 4r° log. cos. (4) 
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Gear Teeth of any Form 
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Epicycloidal Teeth 


As 


180° 
log. cos. - 


is always negative, the second factor of (6) 
is positive, and it is an integer that decreases 
in amount, until, for s—=2, it becomes unity. 
Now, the epicycioid for s= @ is an involute, 
and therefore the equation shows that / is 
always greater than /, the comparison being 


more in favor of the involute as s decreases | 


in amcunt. 
To compare # and /, give s several values. 


3 [= 1.2641. 


8 x 

8 6 E=I x 1.0494. 
8 12 E=I x 1.0116. 
e= 18 E=I x 1.0074. 
s = 100 2=I x 1.0004. 
8 : va E=I x 1.0000. 


| 6th. And that the common opinion among 
millwrights and the mechanical public in 
general, in favor of the epicycloid, is a 
prejudice that is founded on long continued 
custom, and not on an intimate knowledge 
of the properties of that curve. 
If we wish to compare the two curves 
for any arc of contact, we put w—nc in (2) 
and (4) and have 


We cannot have 7 less than 4 ona single 
| gear, and if we putit more than that we in- 
|crease E. If we put n=1 and s=12 we 
| have the work done over a whole tooth-arc 
| from the line of centers, 


E=I & 1.0494, 
| 80 that to consider more than a half tooth- 


oe ( Pr -» log. cos. 2n 


3 





arc will increase the comparison in favor of 
the involute. 

In the case of stepped gears, where two 
or more gears are placed side by side with 
teeth lapped, we can put 7 less than 3, but 
not less than , = where g is the number 
of gears in the set. 

This gives 


92 g2 a 
E=] (— 2 = = log. cos. : (8) 


which becomes for s = 12 and g = 12 

E =I X 1.0004 
so that the device of a large number of step- 
ped gears does not give the advantage to the 
epicycloid. 

If the number of gears in the set is in- 
finite, it becomes a spiral gear, and in that 
case we have 

E=I 
and it makes no difference which curve is 
used. 

The smooth and efficient action of inter- 
nal gearing is easily explained by (3) and (5) 
which show that if A is the work done by ex- 
ternal gearing, and B is the same work 
when the larger gear is internal, we have 


A k+h 


B ~k- (10) 


fe 
If 

A 
B 
That is, if the gear is twice the size of the 
pinion, three times as much power will be 


lost by external as by internal gearing. Sim- 
ilarly if 


k=2h, an'f 


k=1}h, * =¥9 
and if 
A 101 
k=100h Bo 


and the gain in efficiency will be greater as 
the gears are nearer the same size. 

Small improvement can be made by put- 
ting a small pinion inside rather than outside 
a large gear, as is often done on large face 
plate lathes and boring mills. A six-inch 
pinion and a six-foot gear will give 


A 13 


a" 


an advantage of no great value. 

The actual efficiency of a gear tooth is the 
work transmitted, divided by the work re- 
ceived. 

The work received is the force P, acting 


over the distance— or 


c 

2 ’ 
c 

W=P -5 


the work transmitted is J or ZH, and the effi- 
ciency is 


ns fe k+ h 
ai~ 4 kh 
for the involute, and 
— fo k+h 2 8° 180° 
Y — ae (- =z log. cos. ) 


for the epicycloid, and we have 


8? 80° 
1—(1 —r )/ =s log. cos. ~ ) 


and for several valuesof s this latter becomes 
s= 12 a’ = 1.0116 I’ — .0116. 
s=15 K’ = 1.0074 I’ — .0074. 

Formulas (3) and (5) show that for either 
form of tooth the work done by friction 
varies as the square of the circular pitch. 
To double the size of the tooth, is to quad- 
ruple the waste of power. As the face of the 
gear has nothing to do with the lost work, 
it is much better to gain strength by increas- 
ing the face than by increasing the size of 
the tooth. The tooth should be as small as 
is consistent with its required strength. 

Epicycloidal teeth are often said to have a 
smoother action than involute teeth, but 
the smoothness of the action of gear 
teeth may be said to depend as much on the 
effect of friction as on anything else except 
the accuracy of the formation of the curves, 
and of the spacing of the teeth. 

Involute gears certainly have a smoother 
action than epicycloidal gears of the same 
accuracy of construction, for their efficiency 
in the use of power is greater, the normal 
force between the teeth is more uniform in 
amount and in direction ; the sudden change 
in the direction of the force of friction which 
takes place at the line of centers is exactly 
the same, and there are no other features 
that can be considered in the comparison. 

If gear teeth of either form are accurately 
formed and spaced, the bearings nicely 
fitted, and the frame stiff enough to stand 
the strain, they will come together gradually 
and easily, without shock. Smoothness of 
action is a matter of workmanship, and de- 
pends very little on the form of the tooth. 

The involute is superior to and not in- 
ferior to the epicycloid with respect to effi- 
ciency in the transmission of power, as well 


E’ 





as in many other respects. 
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Setting Up Cast-Iron Steam Pipe—Mak- 
ing Short Lengths—Screwing Up Bolts 
Under Steam Pressure—Using a Mon- 
key Wrench. 





3y JAMES F. Hoparr. 





In running a line of cast-iron steam pipe, 
it often becomes necessary to use short 
lengths. Usually ordinary cast-iron steam 
pipe of 6” or less in diameter is made in 
lengths of about six feet. When a 2-foot 
length is needed, and it is not convenient to 
get special lengths cast, the usual practice;is 
to cut the pipe in a lathe, thread it, and 
screw on a flange which has been bored and 
threaded to fit the threaded pipe. 

We have often avoided the delay of the 
above method by simply bringing the end of 
the cut pipe against the flange of the next 
whole length, and putting in bolts long 
enough to reach the whole length of the 
short pipe, and pass through the flanges of 
the two pipes adjoining the short piece. 
The usual rubber gasket must be put between 
the cut end of the short pipe and the flange 
next to it. 

The pipe may be cut off in a lathe, if one 
is accessible, or it may be nicked around 
with a sharp cold-chisel, and then broken by 
dropping upon a block. In this case the 
broken end of pipe must be filed up true and 
smooth before being bolted as described. 

We used to do a dangerous trick when 
putting up cast-iron steam pipe. We would 
let on steam and then tighten up some of the 
bolts in order to stop leaks in the joints. 
One day a bolt broke, the joint opened and 
steam rushed out. 

We escaped with slight burns, a big scare, 
and a practical lesson that it is not safe to 
tighten bolts which are under steam press- 
ure. 

One other point about this bolt and mon- 
key-wrench business: When we go to a ma- 
chine to screw home a loose nut or set-screw, 
we always calculate where we can jump to 
if the wrench slips off. 

Perhaps we are on a ladder, or doubled 
up between the arms of a pulley; in either 
case we study out where that wrench is go- 
ing if it slips off the nut or screw head. 
Many a broken nose or awkward tumble may 
be saved if one will do a little calculating 
before he throws his weight on a wrench. 
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A New Expanding Mandrel. 





Among small special tools used with good 
effect in the shops of the Chicago, Alton and 
St. Louis Railroad, at Bloomington, II, 
says the National Car Builder, is a set of ex- 
panding mandrels invented by Mr. John G. 
Pope, one of the foremen, This mandrel 
consists of a square threaded screw with 
three slots or splines milled lengthwise at 
equal distances apart. A tapered key fits 
into each spline and slides init. The thick 
ends of two of the keys are set at one end 
of the screw, and the thick end of the other 
key at the opposite end. Nuts are used to 
advance these keys so that they wedge under 
work placed on the middle of the mandrel. 
The screw mandrel is placed between the 
centers of a lathe. Glands and all sorts of 
collars are turned very rapidly and accu- 
rately on these mandrels. The same man got 
out a special tool for cutting holes in flue 
sheets. It will cut a 2-inch hole through a 
34-inch steel sheet in three minutes. 


-—_- — 


The Boston and Lowell Railroad has re- 
cently been trying a new arrangement for 
ventilating cars, the invention of William 
Ober, of Salem, Mass. By his arrangement 
a fan is driven from one of the car axles; 
this forces the air through water to relieve 
it of dirt, when it passes along the car ina 
duct, and up and into the car through small 
pipes reaching above the tops of the seats. 
The tops of these pipes are provided with 
flaring mouthpieces which may be turned 
in any direetion, or any of the pipes may be 
closed entirely. In the trials the ventilator 


v 





is said to have worked entirely satisfactorily. 
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Draining Steam Pipes by Trapping. 





By O. C. Woo tson. 


The remarks by J. J. Bingley in the AMzrt- 
oAN Maonrnist of December 12, about drain- 


ing thedry and steam pipes of locomotives, | 


are well put. I would like to offer my own 
thoughts and experience in this direction, 
in connection with stationary, apparatus. 
The matter of carrying off the condensed 
water which may be formed in pipes leading 
to and from steam-engines and steam-pumps 
receives too little attention as a rule. All 
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small valve and drain-pipe and lead to the 
sewer, or, better still, to the cistern. 
This will answer very well for an every-day 
| plant, but we can go one step further with 
our exhaust system, and add but very little 
| to the expense. 
| Puta valve just above the exhaust cham- 
| ber, and instead of a small drain, put in the 
| regular size exhaust pipe, with a valve, and 
| run it to a cistern, which has been provided 
|near the engine house, to catch and hold 
rain water. Put this exhaust pipe in such 
| position, that it will throw the steam di- 
rectly on to the water ; it is not best to drive 











CHUOKING REAMER. 


piping should be placed so as to bring the 
drainage to some legitimate point, where it 
can be readily taken care of. It frequently 
happens that pockets will be formed some- 
where in the line, in which case special 
drainage should be provided at such locali- 
ties. 

The practice of draining the exhaust pipes 
leading from steam machinery is not gen- 
eral, but we have adopted such a method, 
for I believe it the best. The saving of hot 





the end of the pipe under the surface of the 
water. To obviate this, as the height of the 
water varies, a swing pipe can be placed at 
cistern end, regulated at will, but this is 
rarely necessary. 

There will be some steam left to find its 
way out of the cistern—so much the better— 
in winter time, at least, for this vapor will 
find its way to the leaders from the roofs, 
and keep them from freezing—an item of im- 
portance, usually. 











Founpry TRuoK. 


water and the heat of exhaust steam is an} 
object in most places. 

If it does not seem best to go to the extra 
expense of a regularly designed exhaust con- | 
denser, insert somewhere in the exhaust pip- 
ing a2 or 3-foot length of pipe, (a piece of 
old condemned steam pipe answers first 
rate) from 10 to 15 times the area of the ex- 
haust pipe. 

To obtain the best effect from the exhaust 
chamber thus formed, the exhaust pipe, 


BuFFING 


which comes through the bottom head, , 
should be continued up in the inside of the 
chamber. Put a short double bend close 
down to the head; then run a pipe up nearly 
to the top head of the chamber. 

The pipe which leads out through the top, 
should start about 6” or 8” from the bottom 
of the chamber, which the bent pipes admit 
of, and run straight to the open air. 

To the bottom of this chamber attach a 





Did you ever put up anice new steam- 
pump which was provided with little nickel- 
plated pet cocks? Then, if it was not policy 
to drain from these beautiful pet cocks down 
over your dressed capstone and inlaid floor, 
you were obliged to cut a thread on one end 
of them and pipe to the cistern. 

After a few days’ rgn, you find those nice 
little pet cocks clogged up with sediment 
from the new boiler and pipes, and they 


‘have to be uncoupled and cleaned out. 





LATHE. 


Our experience is, that the pet cocks 
usually furnished with a pump are not half 
large enough. It would be better to furnish 
none at all; simply give a good large tapped 
hole at each end of the cylinder, and we will 
pipe with as few bends as possible to get the 
drip into a large pipe leading into the cistern. 
A good globe-valve should be put as close 
to the cylinder as possible ; also put a union 
near by. r 
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Have the discharge from these drain pipes 
where it can be seen or heard, in order to 
tell whether steam and water pass freely, 
unless we do that, we are not absolutely sure 
they are not clogged up. This is important 
in the setting of fire-pumps. 

It is usual to enter the side of a steam. 
chest by a nipple, valve and elbow; this 
elbow is out of place, and a tee should be 
used in its place. From the bottom of his 
tee run a pipe of the same size as the steam. 
pipe, down 6” to 16’, with a reducer anda 
small valve, at the bottom of it then lead 
off to the system of drain-pipes. 

This trap and its valve are doubly im. 
portant when attached to asteam fire-puinp, 
It is not good practice to send through the 
valves and cylinder the water of condensa. 
tion formed in the pipes. This water jig 
often filled with impurities which a trap such 
as I describe will catch. It costs a little 
thought and a little money, but itis econ. 
omy to provide both. 


<> 


The Cannon Chucking Reamer. 





This does not claim to be a new tool, hav- 
ing been used for many years; but it hag 
suffered neglect, and, we believe, does not 
appear upon the list of leading tool dealers. 
It will cut away stock very rapidly. If 
there were any escape for the chips it micht 
even be used as a drill in solid stock. It cuts 
only upon one point, and this is as easily 
sharpened as a lathe tool. It fills the hole 
completely, and will not turn aside for soft or 
hard spots. Being sharpened only upon the 
end it preserves its size. If once accuratcly 
started it may be depended upon to produce 
atrue hole. A line of these reamers is now 


being put upon the market by the Syracuse 


Twist Drill Co., Syracuse, N. Y. 
lee 
Foundry Truck. 











The accompanying engraving shows a 
very handy form of foundry truck, manu- 
factured by Bradley & Co., Syracuse, N. Y. 
This truck has a capacity of about (00 
pounds. The shape of the handles is such, 
that the helper, who handles the truck, can 
tip the ladle by his weight, leaving one hand 
free to skim. The illustration so clearly 
shows the construction and use of the truck 
that further description is unnecessary. 

’ site i 
Combined Column Bufling Lathe and Belt 
Strapping Attachment. 





The buffing lathe, herewith illustrated, is 
manufactured by the ‘‘ Diamond” Emery 
Wheel and Machine Company, Providence, 
R. I. As shown in the engraving, the head 
stands 74” from base to center of spindle, 
thus permitting the use of a 14” wheel. 

The strap polishing attachment can be re- 
moved and buff or solid wheels used on both 
ends if desired. This arrangement has the 
advantage of being quickly placed in posi- 
tion, and as readily removed. When changes 
of belts are required, it can be done almost 
instantly by slacking up the jointed stand- 
ard, one end of which is firmly attached to 
the floor. Flanged pulleys are furnished; 
they are turned and balanced to run true. 

Cone pulley on spindle is 3$-4} inches 
diameter, 3}-inch face. Countershaft has 
tight and loose pulleys 6 inches diameter, :}}- 
inch face. Cone pulley, 11-12 inches diame- 
ter, 3}-inch face. 

The countershaft of this machine should 
run 430 revolutions per minute. 

———_+@be—_____ 


Arbitration in the Shoe Manufacturing 
Business, 





Troubles between the Brockton shoe manu- 
facturers and the labor organizations have 
been numerous, and the battles between 
them have been fiercely contested. Both 
sides to the controversies, realizing that 
money was wasted in these contests, con- 
cluded recently to make an effort in the 
direction of providing means of settling their 
differences. To this end delegates from the 
manufacturers and from the labor organiz:- 
tions met, and after a fourteen-hour sessiou 
agreed upon a plan for adjusting their differ- 
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ences for a year tocome. According to the 
plan adopted all differences are to be sub- 
mitted to a board of arbitration consisting 
of six manufacturers and six workmen; 
in case they cannot agree, each side is to 
select a disinterested person, and these will 
select a third, and their decision will be final. 

This plan is a wise one. The sentiment 
about there being no occasion for differences 
between employers and employes, is pure 
nonsense. Honest men always have differed 
and will always continue to differ, when they 
stand in the relation of buyer and seller. 
When these differences are between work- 
men and employers, the result is fre- 
quently serious, and it is the part of wisdom 
to provide means of settlement with the 
jeast possible amount of friction, and the 
least possible material loss. 


———_ a 


LETTERS FROM PRACTICAL MEN. 





Cylinder Packing. 
Editor American Machinist: 

Contradictory statements, experiences and 
beliefs, in regard to the results from the use 
of spring or steam-cylinder packing on 
locomotives of late, have caused me to recall 
some of my observations regarding this 
matter. 

Packing rings in sections, or of the Cong- 
don or Dunbar styles, or any packing that 
depends on springs of any kind to keep it 
“set,” will not be considered in these re. 
marks, as the simplicity, reduced first cost 
and maintenance of the common spring or 
steam ring have made it a favorite in this 
country. 

The methods of making and using, and the 
styles employed, are very diversified; and 
much of the prejudice against this packing 
came from an experience with some style 
built or used upon wrong principles. 

A common error is found in a ring like A ; 
this ring is cut straight, or on an angle. As 
there is no dowel to hold it in place, and as 
the open part is the lightest, it will, in a few 
strokes, find its way to the top of the cylin- 
der. As the weight of the piston keeps it 
down on the bottom, and as the bull-ring 
cannot fit the top of a cylinder which is out 
of round, the steam d/ows through the open- 
ings. I have seen this occur on a locomo- 
tive ‘‘ just out,” whose cylinders were not 
bad enough to re-bore. 

Band C are plans used to keep the opening 
of the rings in separate parts of the lower 
half of cylinder by using a dowel pin, and are 
good as far as they go, but are very expensive 
tomake and keep in repair. My observation 
has been that most roads make a square ring, 
say }’ or 8”. This seems pretty stiff at first 
sight, but provision must be made for wear 
on the sides of ring, for a ring might as well 





I should like to try a solid piston-head. 
The only good objection, to the solid head 
is, that it cannot be raised in the cylinder, 
and when it wears down, it remains out of 
the center to the detriment of all parts con-, 
cerned. A common piston is an expensive 
thing; there is a spider, a follower, anda 
bull-ring; three castings, four cast-brass 
nuts, four forged bolts (some makers use 
five or six), and a hatful of liners to put | 
between the end of spokes, legs, lugs or 
arms of spider and the bull-ring; by shift- | 


center of the bore or nearly so. 
Now, why not use a plain, solid head, and 
aff 


shrink or forge a ring on the piston of { 
square rod, turn it up with the same and 








CYLINDER Packine Rings. 


countersink the head to receive it. After 
the hole is bored out and countersunk, shift 
the work in the lathe }” or 2”, run a cut 
through and mark over this cut ‘‘ top or T.” 
Put the piston-rod in to fit the lower side or 
center, and a heavy brass nut will hold allin 
place, as it does now; then by slacking the 
nut, the head can be raised easier and in 
half the time it takes now, and the collar 
always forms a steam-tight cover for the 
slotted hole; there are no follower-bolts to 
work loose and smash everything; it costs 
less than the old spider alone, and if the 
rings were made like / they could be easily 
sprung in; if the rings were turned to two 
or three standard sizes, the grooves could be 
trued up several times in their lifetime, and 
the rings refitted. A head worn outona 
large engine, only needs to be put down in 
size and re-grooved, to be good as new for a 
small cylinder. A small steel set-screw 
might be run through the big nut, on side of 
the hole, as an extra precaution, if thought 
necessary. The road on which I am em- 
ployed is trying a wrought iron solid head, 
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not fit the cylinder, as not fit the sides on 
follower or bull-ring. When spring rings 
get down they are peened, or hammered on 
the inside. This stretches the metal on the 
inside and enlarges the diameter, but seems 


to kill the metal, for rings peened two or | 
three times have about as much spring as so | 


much lead pipe. Right here this side-fit | 
comes in hard, forif the rings are not peened | 
even, they will be snaky, and if a little loose | 
sideways will be like D, and touch at 4, | 
bc. It is easy to see that steam can go | 
down one open space, under the ring, and | 
out the other side, while the ring is follower- 
bound. 

Now my idea is a ring, say }” wide and 
not over }” thick, turned considerably larger 
than the cylinder, and milled on each side 
like 2; when sprung together, as in right-hand 
cut, these rings make a steam-tight joint all 
around the cylinder and do away with dowel 
pins. The joint may go to the top, but 
there is no gap there; again, the ring is 
thin, steam goes in at the cut and forces the 
ting out to fit the cylinder more easily if it is 
out of round. 

I have never seen this style of ring ina 
locomotive, but have in stationary engines. 





I do not kdow but that they are in use on 
some roads, and I expect somebody will 
Write next week that this ring is old, like 


the chap with that countershaft brake ; I 
Only said it was new to me. 
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but while the rings remain smooth, the head 
itself seems to cut the cylinder, and there is 
no way to raise the head. 

I expect to be severely criticised, but hope 
your readers will think of the great differ- 
ence in first cost and maintenance. I write 
simply as a thinking locomotive engineer, 
who would rather think incorrectly, than 
not at all. J. A. Hr. 

So. Pueblo, Col. 
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Laying Out Goose-Neck Attached toa 
Dome, 


Hditor American Machinist: 
From George Marshall's paper on ‘* Laying 
Out Sheet Iron and Boiler Work,” in the 





ing these, the piston may be kept in the| 


| its surface into plane triangles so small that 


AmERIOAN Maoninist of November 11th, I 
understand that the largest end of goose- 
neck is to be attached to a dome, that the 
smallest is to be connected to a pipe, and 
that both are circular in outline. If my sup- 
position is correct, then, since the axis of 
cone is oblique to the plane of the curve, the 
cone must be elliptical in a section which is 
a right angle to its axis. 

It is evident that the elements of this cone 
must be of different lengths, and that the 
development of its base cannot therefore be 
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SoREW-DRIVER. 


an are of acircle. The development of such 
an elliptical cone is shown in Fig. 1. Upon 
this development is drawn in dot and dash 
lines the development of base of right ellipti- 
cal cone, shown in Fig. 2, byadc. This 
line can be compared with the arc beside it, 
which shows what the development of base 
would be were the right cone circular, instead 
of elliptical. 

The development of an elliptical cone can 
be obtained, as shown in Fig. 2, by dividing 











Goose Nkok. 


_ they practically coincide with the convex 
surface. Finding the true dimensions of 
these triangles, they may be added to one 
another, and thus the development of entire 
convex surface be obtained. But, supposing 
that the outline of larger end of cone A, 
Fig. 8, is elliptical, and that the section” at 
right angles to axis of cone is a circle, then 
it is evident that the two cones, A and B, 
must be cut in the same elliptical _sec- 
tion by the plane de. Now, two cones can- 
not be assumed and have their curves true, 
as will be seen from Fig. 4, in which h 2 km 
is the ellipse given by the plane intersecting 


the plane d ¢ is nearly perpendicular to axis 
of cone. The ellipse 2 o & z is the line in 
which B is intersected by plane d e, and it is 
seen that its short diameter o 2 is less than 
the short diameter 2 m of the other ellipse, 
and it is also evident that A, Fig. 3, must 
project beyond B. Hence it follows that if 
A is a true cone #B must be elliptical 
in section. 

The third piece would also be elliptical, 
and the fourth would probably be a warped 
surface, whose development may be obtained 
in a manner similar to that of the elliptical 
cone, 

The goose-neck may be very simply ob- 
tained, both ends being circular, by taking 
any true cone, as shown by Fig. 5, and inter- 
secting it by planes in such a manner that 
the different parts of the cone may be re- 
volved about one another until they give the 
desired form of neck shown in Fig. 6. 

The development of the different parts 
will be obtained by marking off, on the de- 
velopment of entire right cone, the length of 
the elements from the vertex to the different 
sections, these lengths being obtained as ex- 
plained by Mr. Marshall, and as shown by 
him. 

The method described by Mr. Mar- 
shall, although seemingly incorrect in prin- 
ciple, will probably give a result which 
may be near enough in practice, when 
the sections are not far from perpendicular 
to the axes, and the cones have about the 
same obliquity. The discrepancy will in- 
crease the more these conditions are departed 
from, as shown by Figs. 7 and 8. Fig. 7 as- 
sumes two true cones, C and D. Fig. 8 
compares the sections, and shows that the 
section of D is smaller than that of C. 

Anson K. Cross. 


Driving Screws Around a Corner, 
Editor American Machinest : 

It may not be easy to make a gun that 
will shoot round a corner, but with a screw- 
driver it is a very easy matter, as you wili 
see by enclosed sketch. 

This was made for a special job where it 
was inconvenient to put the screw in in any 
different way. STERLING Exxiorr. 

Newvon, Mass. 


The Glass Ball Problem, 
Editor American Machinist : 

I guessed the glass ball was about 8” in 
diameter, but was much surprised to find 
after working it out that the diameter was 
only a little over 144”. 

By algebraic solution, 1.695’. 


Ansonia, Conn. J.J. F. 


[Nore.—Since receiving the above, Henry 
Dreses sends us from Cincinnati, O., his so- 
lution, worked out by algebra, making the 
outside diameter of shell 1.69509”. Samuel 
J. Wisdom, of the Florida Western Railroad 
shops, who says his first guess before work- 
ing out the problem was 1}”, gives 1.6952” 
as his solution by arithmetical computation, 
but we would like from him particulars as to 
how he forms his equation. We do not 
think it necessary to publish the algebraic 
formulas by which these and previous results 
are obtained. 


Tempering Picks, 
Hditor American Machinist: 

An inquiry in the AMgrioan Maontnist of 
November 28, calls for the best manner of 
tempering picks for use in mining. 

If the steel is good, heat moderately hot, 
and do not hammer after the redness disap- 
pears. Harden as you would a chisel, and 
draw toa blue. The blacksmiths about the 
mines are often careless, and having two or 
three picks in the fire, some of them are 
heated too much. They generally hammer 
the picks when too cold, and the steel is in- 
jured thereby. I have been out in the 
mountains of Colorado, and have often paid 
the blacksmith for the use of his fire, fixed 
my own drills and picks, and have saved 
both time and money by so doing. 

To be brief: Don’t heat too hot or ham- 
mer too cold ; harden and draw to a blue, as 
you would a chisel. J. H. M. 





|A. This ellipse is very nearly a circle, since 
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Machines for Testing Foundry Mixtures. 





By Ropert E. Masters. 





The AmeErIoAN Maonrnist, of December 
6th, 1884, contains two articles on the im- 
portance of testing mixtures of cast iron in 
foundries. 

David Spence, the author of one of these 
articles, writes: ‘‘I have tried a great many 
brands of iron for strength; the highest test 
that lever obtained was by mixing No. 1 
Ohio, American Scotch (Rockwood brand), 
No. 1 Lake Superior (Appleton brand), and 
good machinery scrap in equal parts. I 
have made test bars from this mixture 2’ 
long, 1}” square, and obtained as a result a 
test of 1,700 pounds.” 

Mr. Spence omitted to state how the tests 
were made, and what distance it was be- 
tween supports. I lately wrote to him in re- 
gard to the matter, and he tells me that he 
made a mistake in giving the size of the 
bars as 11”; that they were 14” square, 30” 
long, and 24” between points of bearing. 
He also sent me a rough sketch of his test- 
ing machine, from which the drawings, Figs. 
1 and 2, were made. I trust he will pardon 
the liberty I have taken in making some 
slight changes in, and additions to, this 
machine, which, I think, make it better 
adapted for the purpose for which it is de- 
signed. 

A, in side elevation Fig. 1, and in plan, 
Fig. 2, is a wooden lever-beam fastened be- 
tween the two uprights B B, and acting on 
the bolt C; on top of the lever-beam, a cast- 
iron track D is bolted. At the point of 
breakage a bolt with a conical head is put 
through the beam and end of the track. A 
washer is put between the bolt head and the 
beam, as seen at H. The cast-iron counter- 
poise weight F' is adjusted to balance the 
beam, and is fastened with asetscrew. The 
test bar G is then placed on the standards 
H; the weight 7, which is attached to the 
sheave by two wrought iron arms, is then 
placed on the lever near the breaking point 
and run out gradually to obtain the trans- 
verse breaking pressure. 

To those who may not understand the 
system of marking off a lever of this de- 
scription, I will add: the quickest way to 
mark the figures on the beam is, after the 
beam has been balanced, let the point of the 
bolt # rest on the platform of a scale, and as 
the weight is rolled out the scale will indi- 
caie the pressure. Every inch, if desired, 
can be marked accurately. 

The simplest machine for this purpose, 
which the writer has ever used, is shown in 
Fig. 3. The beam J is cast with a hub in 
the center, and after a thread has been cut 
in it for the screw A, the beam is bolted to 
two uprights. A good platform scale of one 
ton capacity, such as should be used in every 
foundry for weighing iron, is placed under 
this beam. 

Scales of this capacity have a platform 30” 
long; this leaves plenty of room for the two 
blocks ZL ZL, which are 3” square, to be 
placed 24” apart; upon these blocks the bar 
to be tested is placed. The weight of blocks 
and test is noted, the screw then turned 
down with the lever /, the weights being 
added on the scale as the pressure demands 
it. After the bar has been broken, subtract 
the weight first obtained of the bar and 
blocks from the weight at which the bar 
broke, and the remainder will be the break- 
ing pressure. To obtain the shrinkage of 
the iron, all that is necessary is to place the 
pattern and the test-bar casting side by side, 
square each other at one end, and the dif- 
ference can be easily measured at the other 
end. 

To obtain the deflection: After the screw 
has been brought down until the point 
touches the bar snug at 1, measure from 
the top of the beam to the top of the screw, 
after the bar has been broken this can be 
measured again and the difference noted. 

A very cheap arrangement can be made 
for testing bars by this plan; by boring a 
hole deep enough for the screw to work in, 
through any firm wooden beam, and fasten- 
ing a large cast-iron washer with a thread 
cut in it, to the under part of the beam; the 


a 





deflection could then be obtained close 
enough for all practical purposes, by placing 
a square on the scale, letting it come up 
against the bar at WV, and holding it there 
while the screw is being forced down. 

The shrinkage and strength of cast-iron 


mixtures are two very interesting and im- | 
I would suggest to those | 


portant subjects. 


who make tests, and are willing to let the 
results be known, that we establish a stand- 
ard, so that the transverse breaking load 
and shrinkage of the different mixtures can 


filling, and a large drain valve facilitates 
emptying the cup of condensed water. These 
remarks will also apply to the ‘‘ Portable” 
lubricator, which is made by the same com- 
pany, with the exception that the nut at the 
filler does not require a vent, as this cup has 
no gauge glass. When the “portable” is 
attached to threshing or portable engines, 
the body of the cup is cast with a jamb nut 
|at the pet cock, which secures a very 
strong connection. 

The left hand cuts show an automatic 
crank-pin oiler, which may 
be applied to either high 
or low speed engines. 





When attached to slow- 





running engines, the oil is 
continually flowing over 
the convex disc ¢, and a 
portion of this oil is dis- 
charged into the central 
















































Fig. 3 
Srmp_e TrestiInG MaAonine. 


be more easily compared. For instance, 
patterns from which test bars are to be made 
to be exactly 3’ long and 1” square; tests to 
be made 24” between supports, care ought 
to be taken in moulding these bars, so that 


they do not swell, and show a higher test | 


than 1’ square would give. 
Any one making a report of tests made 


tube, and runs to the parts 
to be lubricated. In quick 
running engines, the oil is 
lifted to the top of the cup, 
by centrifugal force, and 
the pressure of the oil is 
increased or diminished 
with the speed of the en- 
gine, causing the oil to 
cease flowing when the en- 
gine stops. 


—_+e—__—_ 


The report of a committee appointed by 
the French Academy to inquire into the 
superheated water theory of steam-boiler ex- 
'plosions has been published in Annales des 
Mines. The committee did their work very 
thoroughly. They constructed suitable ap- 
| paratus, experimented in the most exhaust- 
| ive manner with it, and investigated several 
explosions, claimed by the advocates of the 
theory to have been due to this cause. They 
| failed utterly to superheat water under all 
conditions which could possibly occur in 
| practice, and all the explosions investigated, 
| were shown conclusively to have resulted 
from simple deterioration of the boilers, or 
|from carelessness. Their refutation of the 
| theory is most signal and complete.—7he 
Locomotive. 
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Premium to Subscribers. 





Generally we do not believe in the prac- 
tice of certain publications which offer pre- 


should be particular to mention the follow- | 


ing points, besides these suggested: Exact | 
mixture of metals ; position in which moulds | 


were poured, whether horizontal or on an 
incline; and whether the metal was very 
hot or dull. 








Improved Sight-feed Lubricators. 





The engravings herewith given, illustrate 


a number of sight-feed lubricators manu-. 


factured by the Michigan Lubricator Com- 
pany, Detroit, Mich. The right hand cut 
shows a ‘‘ Hydrostatic” lubricator. The 
arms and condenser are cast in one piece, 
giving great strength, and avoiding the pos- 
sibility of a leaky joint. The filler is large ; 





a vent at the rim of filler permits of quick 
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miums as an inducement to subscribe. An 
exception, however, may be noted in the 
case of a ‘‘Grant Memorial” print, photo- 
lithographed from an original pen and ink 
design executed at the office of the Penman’s 
Art Journal, which that paper proposes 
to give as a premium to each yearly sub- 
scriber. 

The print will not only serve that purpose, 
but serves also to illustrate, in a pleasing 
way, the principles of penmanship. 











Modern Locomotive Construction. 





By J. G. A. Meyer. 
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POWER REQUIRED TO WORK PLAIN 
VALVE, ROLLER VALVES 
SLIDE-VALVES. 


SLIDE 
AND BALANCE! 


The great aim of engineers, in constructing 
a slide-valve for a locomotive, is to produce 
a valve that will require as little power as 
possible to work it. Consequently, when a 
plain slide-valve is to be used, such as w: 
have shown in some of the foregoing papers 
the valve face is made as small as it can be 
made, without interfering with the dutie 
that the value has to perform. 

Again, itisof very great importance to 
have the mechanism inside of a steam chest 
as simple as possible, therefore, on account 
of the great simplicity of the plain slide- 
valve, it is more extensively used than any 
other kind. Yet it has its drawbacks, be- 
sides requiring a considerable amount of 
force to move it forward and backward on 
its seat; for instance, it is liable to cut the 
valve seat, wear the link, rocker, pins and 
eccentrics comparatively fast, and when the 
valve is large, it is difficult to reverse the 
engine. 

Let us for a moment consider the amount 
of force that will be required to move an or- 
dinary plain slide-valve. The resistance 
which must be overcome in moving any 
slide-valve is simply the friction between 
the valve and its seat. This friction de- 
pends upon the pressure of the valve against 
the seat,* and this pressure is equal to the 
total steam pressure upon the back of the 
valve, minus the reaction of the steam press- 
ure in the steam and exhaust ports. 

This state of affairs we have endeavored 
to illustrate in Fig. 71, (page 7) in which the 
arrows marked 1 indicate the pressure of the 
steam on the back of the valve, and the 
arrows marked 2 indicate the reaction of the 
steam pressure in the ports. 

To present, in a plain manner, the subject 
of finding the amount of this friction, let us 
take the following example: The valve is 9 
inches long (see Fig. 71) and 16 inches wide; 
the steam pressure in steam-chest is 120 
pounds, it is required to find the amount of 
force necessary to move the valve. 

The total pressure on the back of the 
valve is found by multiplying the area of the 
valve face by the steam pressure, hence we 
have 9 16—144 inches, which is the area of 
the valve face, and 144 120=17280 pounds, 
which is the total pressure on the back of 
the valve, but is not the pressure of the 
valve against its seat. 

To obtain the latter, we must deduct from 
the total pressure on the back of the valve, 
the reacting pressure in the ports. The re- 
action of the steam pressure in the ports can 
only be obtained approximately, because 
there are no data from which we can make 
the calculation. It will readily be seen that 
the reaction of the steam pressure in the 
ports, when the valve is in full gear, is af- 
fected by. and depends upon, the size of the 
exhaust nozzle, the speed of engine, the lap 
of valve and some other details. 

This pressure is also variable during the 
travel of the valve. For our purpose here, 
we will take the average. From observation 
the writer is led to believe, that in ordinary 
locomotives the reacting pressure is equal to 
one-third of the pressure on the back of the 
valve. Grant that this is trué, then the total 
pressure acting in the direction of the arrows 
2 will be equal to 
17280 

3 
Subtracting this quotient from the total 
steam pressure on the back of the valve, we 
obtain the pressure of the valve against its 
seat, hence we have 17280—5760—11520 
pounds, which is the pressure of the valve 
against the seat. 

In order that the reader may obtain a better 
idea of the effect of this pressure, we may 
say that this valve has to be moved forward 


=5760 pounds. 


* The weight of the valve being comparatively 


gmall, it is left out of the question. 

















eal 


he 
nd 
he 
he 


int 
or- 
ice 
ny 
en 
le- 
nest 
he 
he 
ss- 


the 
the 
we 
, of 
ds, 


the 


om 
ve, 


ran 
use 
ake 
hat 
the 


the 
lap 


the 
re, 
ion 
ary 
| to 
the 
ital 
ws 


otal 


its 
520 
lve 


tter 
nay 
ard 


vely 











December 26, 1885] 





AMERICAN 


MACHINIST 





and backward with a load of 11520 pounds, 
(nearly six tons) upon its back. 

The friction between two cast-iron sur- 
faces which are straight, smooth and lubri- 
cated, generally ranges from ,), to ;'; of the 
pressure. In this case we will adopt the 
former proportion. Therefore, the friction 
between the valve and seat is found by di- 
viding the pressure on the valve seat by 10, 
hence 

11520 
10 

This 1152 pounds is the friction, or we 
may say, the resistance which must be over- 
come, in moving the valve, therefore, a force 
of 1,152 pounds is required to move the 
valve on its seat in a direction as indicated 
by arrow 3, and the same amount of force is 
also required to move the valve in an oppo- 
site direction. To work sucha valve as 
quickly as must be done in a locomotive 
will need a great amount of power ; also, 
whatever power is used for this purpose is 
a loss, because the engine will have that 
amount less with which to perform useful 
work, that is, to haul the train. 

It must also be plain to the reader, that a 
valve working under such a pressure is very 
liable to cut the valve seat, and the only way 
that this evil may be prevented to some ex- 
tent, is to use the best of metal in the cylin- 
ders, and keep the valve well oiled. We 
have shown that this valve requires a con- 
siderable amount of force to move it on its 
seat, and since this force is transmitted 
through the eccentrics, links, rockers and 
pins, it follows that these will also wear 
very quickly. Again, to pull the reverse 
lever from one notch to another, on a loco- 
motive having cylinders about 16 inches in 
diameter, is often laborious work for an en- 
gineer, and still more so in modern engines, 
because these generally have larger cylin- 
ders and consequently larger valves. 

From the foregoing remarks we learn that 
although the plain slide-valve is extremely 
simple, and can and must be made to dis- 
tribute the steam correctly, the steam pres- 
sure on the back of this valve impairs its 
usefulness; and consequently the desire 
which exists among engineers to procure a 
valve in which the evil effects of pressure on 
the back of the same, will be removed. 


=1152 pounds. 


ROLLER VALVES. BALANOED VALVES. 

There are in use two distinct kinds of 
valves which require less power to work 
than the plain slide-valve. One kind com- 
prises the roller valves, and to the other 
kind belong the balanced valves, or as some- 
times called, the equilibrium slide-valve. 

Although less power is required to work 
the roller valve, than is needed for the plain 
slide-valve—and therefore, when a roller 
valve is used the wear of the valve gear will 
be reduced—this valve has never been, and 
is not now, very extensively used, and in the 
writer’s opinion, this should not be a matter 
of surprise, because in the construction of 
these valves, no attempt has been made to 
remove the steam pressure on the back of 
the valve, which so impaired the usefulness 
of the plain slide-valve. But since the roller 
valve is sometimes adopted, the writer be- 
lieves that a description of it will be inter- 
esting to the reader. 

Figs. 72, 73 and 74 represent different 
views of the roller valve, and as will be 
seen, the only difference between the roller 
valve and the plain slide-valve, is that the 
former is constructed in such a manner as to 
make room for the rollers 7 77, which are 
interposed between the steam-chest seat and 
the valve. These rollers are prevented from 
touching each other by the small axles 2 2 2, 
and around these the rollers turn. These 
axles, with the rollers placed upon them, are 
riveted to the bars ¢ ¢, so that, when this 
arrangement is completed, as shown in Fig. 
74, a small carriage is obtained on which the 
valve is to work. To prevent wear of the 
steam-chest seat and valve as much as pos- 
sible, steel plates p p, Figs. 72 and 73, are 
laid on the steam-chest seat, but not fastened. 
Two other plates w ~ are attached to the 
valve, and between these plates the carriages 
are made to roll. The most important di- 
mensions are given in the figures, and the 


general arrangement is also plainly shown, 
so that a further description is unnecessary. 
Figs. 75, 76, and 77. This valve is exten- 
seems to be growing in favor. In the con- 
struction of these valves the correct princi- 
ple has been followed, namely, the removal 
of the steam pressure on the back of the 
valve. This is accomplished by cutting 
grooves around the back of the valve, and 


Fig.71 





Fig. an | 


A balanced slide-valve is represented in | 


sively used in modern locomotives, and | 


figures. When the balanced valve is to be 
| used the underside of the steam-chest cover 
must be accurately planed and scraped, be- 
cause, against this surface, the strips must 
press and make a steam-tight joint when the 
valve is in the steam-chest, as shown in Fig. 
78. This arrangement will prevent the 
steain from coming into contact with the 
greater portion of the back of the valve, thus 
reducing the pressure of the valve against 
the valve seat, and, therefore, will require 
less power to work it than would be needed 
for a plain slide-valve, and wi!l also reduce 
the wear in the valve gear. 

When the valve is new, and placed in the 
steam-chest, as.shown in Fig. 78, and all 
ready for use; then the strips should project 
not more than ,}, of an inch above the top of 
the valve, The strips should not be less 
than 13-inch deep; 2 inches is better, in fact, 
these should be made as deep as they can be 
made without choking the exhaust cavity of 
| the valve; and } inch is about the proper 
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width of the strips. The manner 
of joining them at the corners is 
plainly shown in the plan of the 
valve, Fig. 77. For the sake of 
distinctness the strips have been 
shaded in this figure. 

Some master mechanics object 
to the spiral springs, because the 
pockets in which these springs are 
placed will, in time, fill up 
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with tallow, and thus prevent 
the springs from working 
freely. Therefore, in place of 
spiral springs for holding the 
| strips, elliptic springs made 

of fiat steel are used, as shown 
in Figs. 79 and 80, and, of 
course, when these springs 











are to be used the grooves 
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must be cut deep enough 
to receive them, and the 
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care must be taken to cut these grooves per- 
fectly true; in these, strips ss s of cast iron 
are accurately fitted, so that the latter may 
move up and down in these grooves without 
any perceptible play. The strips are held 
up by spiral springs¢¢¢as shown. Some 
mechanics make these springs of hard brass 
wire, while others prefer to use steel wire 
for the same. 

The diameter of the wire used ranges 





from ,}, to } of an inch. The number of 


|springs generally employed is shown in the 





rig. 80 
pockets, as shown in Figs. 75 and 76, left 
out. 

Yet these elliptic springs are not free from 
objections. Some master mechanics disap- 
prove of them because they are too strong 
when new, and consequently are liable to 
cut the steam chest cover. 

On the other hand, if these elliptic springs 
are made weaker, so that they will work 
satisfactorily in the beginning, they will not 
remain so long, but become too weak to 
hold up the strips. The result of this disa- 


7 





greement, among master mechanics, is that 
there are about as many valves with spiral 
springs in use as there are with elliptical 
springs. 

All balanced valves of this kind should 
have a hole /, about } of an inch in diame- 
ter, through the top of the valve; without 
this hole the valve will lift off its seat. When 
a locomotive is running and then steam 
shut off, a partial vacuum will be formed 
in the steam chest, causing the valve to chat- 
ter, and thus ruin its mechanism. To pre- 
vent the forming of a vacuum in the steam 
chest, and consequently its evil effects, a 
vacuum valve must be attached to the steam 
chest to admit air into the latter when steam 
is shut off during the time the engine is in 
motion. Without this vacuum valve no 
balanced slide-valve must be expected to 
work successfully. Indeed, it is good prac- 
tice to attach a vacuum valve to all steam- 
chests in which a plain slide-valve is work- 
ing, as this will often be the means of pre- 
venting the ashes from being drawn into the 
cylinder and the steam-chest. 

When these balanced valves are properly 
made by mechanics, not cheap labor, good 
results can certainly be looked for. We 
find it recorded in the annual report of the 
‘*American Railway Master Mechanics’ As- 
sociation,” for the year 1884, that a passen- 
ger locomotive with 16x22” cylinders, and 
driving wheels 5} feet in diameter, and a 


| Morse balanced valve, ran 166,000 miles 


without any need of facing the valve seat. 
Another good result obtained by using the 
balanced valves, is that the reverse lever can 
easily be handled, something to be appre- 
ciated by the engineer having charge of the 
engine. The balanced valve, which of late 
seems to be the favorite, is such as we have 
shown in the figures, and is called the 
‘*Richardson” balanced slide-valve. But 
by this remark the writer does not wish to 


| be understood that this is the only good 


balanced valve, he simply wishes to 


state facts as they appear to him. 
——_ eae ———_——_ 


Liquid Fuel. 





Tron (London) devotes considerable 
space in its latest issue to the question 
of liquid fuel, instancing the steamship 
Himalaya. It says: 

‘*This vessel is a trader of 100 horse- 
power, nominal, and 800 tons burden. 
She is 210 feet long, with 28 feet beam, 
and is fitted with compound engines, driv- 


ing ascrew prc peller. The boilers have three 
furnaces, each of which has an openwork 
fire-brick lining on the principle of the 
Siemens regenerative system. At the end 
of each furnace is a fire-brick baffle having 
an aperture through which the heat passes 
to the tubes from the furnace, or, as it may 
more correctly be called, the combustion 
chamber. In this chamber is a coil of iron 
pipe, one end of which is connected with 
the steam space of the boiler. and the other 
opens out at the door of the chamber. This 
coil is for the purpose of superheating steam 
taken from the boiler, and by which an in- 
duced current is set up, which carries the 
petroleum forward into the combustion 
chamber. In order to enable it to do this, 
the petroleum nozzle is placed within the 
steam pipe at the opening where it delivers 
its jet, so that an annular space is formed- 
through which the steam rushes, and, com- 
bining with the small but regular flow of the 
oil, produces a large volume of flame within 
the chamber. The oil is stored in tanks on 
the main deck, whence it flows by gravity 
to the delivery nozzles at the furnaces. The 
whole apparatus is very simple and easily 
adjustable. * * * 

** We recently inspected the furnaces and 
oil equipment of the Himalaya while in 
dock, and witnessed a demonstration of 
the satisfactory working of the apparatus ; 
combustion being nearly perfect, as evi- 
denced by the very small amount of smoke 
that issued from the funnel. A fairly 
steady steam pressure of 55 pounds per 
square inch was maintained, the steam, of 
course, being blown off as made. 

‘Taking the circumstances of the case 
generally, including the attempt now being 
made by Russian enterprise to secure a 
regular and full supply of oil to this coun- 
try, it would appear as though the solution 
of the liquid fuel problem was at hand. 
That solution would mean an enormous 
saving in our solid fuel, coal, whilst our 
steamships would be relieved of some 50 per 
cent. of their fuel weight, which could 


either be assigned to cargo, or, where long 
voyages had to be made, to a double supply 
of liquid fuel.” 
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Railroading on the Brooklyn Bridge. 





The railway service on the Brooklyn 
Bridge has again failed to answer the require- 
ments of well arranged and well managed 
service, and this time the failure has re- 
sulted in seriously maiming several passen- 
gers. As usual in the numerous instances 
of failure, the trouble is said to be with the 
grip. There is some conflict in the accounts 
of the catastrophe that are obtainable, but 
briefly stated, it appears that the track was 
damp, and that trains were following each 
other at intervals of one minute and a half. 
Two trains were on their way up the incline 
from Brooklyn, and another one just start- 
ing. At this time the grip on the foremost 
train failed to hold, and the train, instead of 
being stopped by the brakes, started back 
down the grade. Observing this the train- 
men on the second train released the grip, 
and this train started back, the end being 
that it crashed into the third train, and was 
in turn struck by the first train. The 
primary cause of the accident was the fail- 
ure of the grip, and the secondary cause, a 
failure of the brakes to hold either train, 
through inefficiency, or through not being 
properly operated. 

During almost the entire time this road 
has been in operation, it has been plain to 
the public— such part of it as has given the 
matter any consideration—and ought to have 
been to the management, that the grip was 
liable to fail at any minute ; its failures have 
been so numerous as to be taken as a matter 
of course, and generally to pass without 
other comment than that furnished by the 
witty paragraphers of the daily press. It 
ought to have been just as apparent that a 
failure was likely to occur any day under 
circumstances that would result in loss of 
life. Perhaps this view of the case was not 
taken by the management, but it certainly 
would have been by men experienced in 
railroad operating. The frequent shortcom- 
ings of the present grip have given sufficient 
warning of what might be expected from its 
use. At last, not so soon as seemed prob- 
able, it has furnished material for tragic 
comment. 

It is said there is no grip that will 
answer the requirements of the bridge ser- 
vice ; that other grips that have been pro- 
posed will destroy the cable, etc. This is 
disputed. Whether it is true or not, can be 
settled by trial. The operation of the rail- 
way ought to be stopped entirely, until the 
question of the grip is definitely settled; 
then, if found that the present grip is the 
best that has been or can be devised, resump- 
tion of operations should not be permitted, 
until other means of propulsion are adopted. 
The authorities have a plain duty to per- 
form, ‘in seeing that something is done to 
protect the lives of passengers on the bridge. 

But aside from the grip, if there is not 
skill enough connected with the bridge man- 
agement to use means for stopping trains on 
the grade, when the grip or any other means 
of propulsion fails, then the present officials 
ought to resign, in favor of those who know 
more about railroading. Ifthe road is to be 
operated in the future as it has been in the 
past, the public will do well to take to heart 
the reported remark of one of the officials, 
to the effect that, under the same circum- 
stances, a similar accident was likely to oc- 
cur at any time. 

The bridge itself is a great engineering 
work. It isa pity that something favorable 
cannot be said of railroading on the bridge. 
Sending out on a grade, at a minute and a 
half headway, passenger trains which cannot 
be held by the brakes, and on which it is 
known by continued experience, that the 
propelling power is about as likely as not to 
fail, is too careless a proceeding to be 
seriously called railroading ! 

On another page we publish a communi- 
cation upon this subject from Charles T. 
Porter, a mechanical engineer whose ability 


and standing will be disputed by no one. 


Mr. Porter’s article is written at our request, 
made from our knowledge of exceptional op- 
portunities which he has had for becoming 
acquainted with the subject. 

We ask special attention to the 


points 
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made by Mr. Porter, which disprove the 
current statements attributing the recent dis- 
asters to insufficient terminal facilities on the 
New York side. The true explanation is, 
that it is the mechanical, not the terminal 
‘* facilities,” which are inadequate. 

As a practical step toward the solution of 
the problem, we call upon the Trustees of 
the Bridge, in whose hands the lives of thou- 
sands are daily placed, to institute a search- 
ing investigation of this subject at the hands 
of a properly selected Board of Mechanical 
and Railway Engineers, such as will com- 
mand the confidence of the public. 


— > 


Close of Our Eighth Yearly Volume, 








With this issue Volume VIII. closes, and, 
in accordance with our annual custom, we 
send out with this week’s paper a carefully- 
prepared index to the articles which have 
appeared in our reading columns during the 
past year. The index is divided, as hereto- 
fore, into three parts, viz., general topics, 
‘* Letters from Practical Men,” and ‘‘ Ques- 
tions and Answers,” the distinctive features 
of each department having been fully sus- 
tained during the year, as the index shows. 

Our new volume will have a new dress of 
type, which, though not cut from exactly 
the same piece as the old, is ‘‘ like unto it,” 
with the advantage, as we hope, of added 
clearness. 

We receive so many substantial evidences 
that our readers are satisfied with the record, 
as to performance, which the AMERIOAN Ma- 
OHINIST has made during the year just clos- 
ing, that no words of special ‘* promise” for 
the ensuing year will be required by those 
familiar with its pages. 

Beginning the new year with the largest 
legitimate circulation of a mechanical or en- 
gineering kind in the world, no innovations 
are proposed in the general plan, whose cor- 
rectness has been increasingly demonstrated 
by the experience of eight years. There is 
every indication that the Amgrioan Ma- 
oOHINIST Will continue to be the channel 
through which the greatest number of prac- 
tical mechanical writers ever attracted by 
any journal will place the results of their 
experience and observation before the great- 
est number of readers. The very multi- 
plicity of technical and trade journals which 
have arisen during the past few years, with 
the consequent impossibility of reading all 
of them, felt by busy men occupying re- 
sponsible positions, tends steadily to increase 
the circulation of leading journals. 

The close of the year finds the machinery 
trades in a much more favorable position 
than was the case one year ago, the better 
employment of mechanics, in most lines of 
business, at improving rates of wages, form- 
ing not the least important factor in the im- 
proved situation. Prospects for the future, 
too, have grown brighter, and, if the present 
cheerful outlook continues to be justified by 
the course of events, the result will be well 
deserved by the establishments and employes 
that have stood the test of the three years 
of depression, now, let us hope, substantially 
at an end. 

a eee 


An Important Point in Selling Machinery. 





Said a builder of steam boilers recently, 
glancing, as he spoke, at a fireproof safe 
and a platform weighing scale, which stood 
near: ‘‘ Why didn’t I get into some kind of 
goods that are easy to sell, like safes or 
scales?” He spoke under the influence of 
one of those moods that come at times to 
many a perplexed manufacturer. 

The reply which his remark elicited was to 
this purport: ‘‘ But in that case your sales- 
men would have to convince prospective pur- 
chasers, single-handed and alone, of the 
merits of your wares; they would find that a 
difficult task, unless you happened to possess 
the advantage of an extended reputation. In 
introducing your wares you would not be 
likely to enlist the powerful aid of the great 
body of mechanics throughout the country, 
as you now may through their familiar know]- 
edge of what you make.” 

The rejoinder above quoted emphasizes 








[DecemBer 26, 1885 


the wisdom of those successful machinery 
establishments who count no pains too great 
which go to make the construction and 
operation of their machinery known to 
thinking mechanics all over the country. 
Indirect though it may often be, such estab- 
lishments realize how potent the influence of 
these mechanics is in introducing improved 
machinery into thousands of establishments, 
where its advantages might otherwise be 
long overlooked. 

A leading builder of steam dredging 
machinery once said he wanted no better 
friends, in his business, than the men, work- 
ing at so much a day, who run the engines 
on the dredges used in this and other coun- 
tries. 

Another case in point is the remark of one 
of the heads of a large machinery building 
establishment, that he knew of $70,000 
worth of their machinery which, up to date, 
had been sold through the more or less effec- 
tive recommendation of one man, now a 
machine shop proprietor, who has risen to 
that position after being, successively, ap- 
prentice, workman and foreman. 

Had the establishment referred to any ade- 
quate means of estimating the amount of 
machinery, for the sale of which they stand 
indebted, in greater or less degree, to the 
mechanics whose names they do not know, 
the total might reach figures that would be, 
to say the least, noteworthy. 

——_ de 
Making and Using Cast Iron Test 
Pieces. 








The suggestion made in another column 
by Mr. Masters, in regard to making and 
using test pieces from different mixtures of 
cast iron, isa good one. It should be acted 
upon by foundrymen in general. There is 
too much hap-hazard work done in this 
matter. At present many foundrymen guess 
that the mixture is ‘‘ about right,” and let it 
go for good or for bad; whereas, had test 
bars been made and used, they would know 
exactly the value of their iron, and all guess 
work would be eliminated. 

-2= 

George F. Ballou writes us from Waltham, 
Mass., stating that his connection with the 
Ballou Manufacturing Company, of Hart- 
ford, Conn., has ceased. 

> 

The copy from which J. G. A. Meyer’s 
articles on ‘‘Modern Locomotive Con- 
struction ” are put in type for our columas, 
is a blue print from the manuscript as writ- 
ten. This method of duplicating manu- 
script may be of value to other correspond- 
ents. 











a 

The department of ‘‘ Letters from Practi- 
cal Men,” in our issue of December 19, con- 
tained a communication from Joseph White, 
of Lima, Ohio, describing a ‘‘ Good Ar- 
rangement for Furnace Grates.” By an er- 
ror, it was there said, that the diameter of 
the grate should be 1}” less than the diam- 
eter of the furnace. It should be only }” 
less. 

ere 


The Universal Postal Union. 





According to the annual report of Post- 
master-General Vilas, the Kingdom of Siam 
joined the Universal Postal Union on July 
1. On January 1 next, the Congo State be- 
comes a member, while, beginning April 1, 
1886, the AMERIOAN MAOHINIST can be mailed 
to Bolivia, at the regular rate for foreign 
subscriptions, instead of at an extra cost of 
$1.00 a year, as at present. The area of the 
Universal Postal Union has therefore been so 
far enlarged as fairly to justify its name. 
We believe some parts of South Africa still 
remain outside. 

While the Postmaster-General is about it, 
however, he would greatly serve the con- 
venience, at least, of American newspapers 
having a world-wide circulation and receiv- 
ing money orders from all parts of the 
world, if he would prevail upon foreign 
governments to adopt for their money-order 
system the method in use in this country. 
We are continually receiving notice from 








the New York post-office, that a German or 


O} 
higk 
ing 
stan 
issu 
Gra 
emp 
cal | 
wor 
or € 
thei 
for | 


gra 
lent 
wa} 
sary 


re-y 
blo« 
cut 








DeceMBER 26, 1885} 


AMER [CAN MACHINIST — 





_— 








Swiss, or Italian money order is in hand to 
our credit, but duplicate blanks not being 
filled out abroad and given to persons 
purchasing money orders, we are frequently 
at 3 loss to know whom the money comes 
from, causing confusion and delay in enter- 
ing up the subscription. 

alee Saale 

Do not trust a gauge cock, or a water- 

line glass, without testing them every day to 
make sure they are not clogged up. 

Ve: 


An Algebraic Exception. 


Our readers know that algebra and the 
higher mathematics are admitted to our read- 
ing columns only under exceptional circum- 
stances. Such an exception occurs in this 
jssue. As stated in the article itself, Mr. 
Grant’s paper on ‘‘ Efficiency of Gear Teeth ” 
employs the algebraic as well as the graphi- 
cal process, for the reason that the results 
worked out ‘‘are so close that no graphical 
or experimental process can possibly show 
their real difference, and our only reliance 
for that purpose is on analysis.” 

—__ ie ——__—_ 


Making Engravings of Machinery and 
Tools, 


In our last issue we noted some points 
relating to the preparation of machinery 
circulars and catalogues. The quality of 
the engravings used contributes so largely 
to the value of the completed catalogue or 
circular, that a few suggestions as to the 
preparation of such engravings, may not be 
out of place. We are further led to notice 
this subject, because of the numerous in- 
quiries we receive, asking for information 
regarding it. 

[a si wiag up a michine or tool in cata- 
logue or circular form, there are usually two 
objects worth attaining. One is to give 
mechanics an idea how the completed ma- 
chine looks, and this can be best done by 
means of a good wood-cut, showing it in 
perspective, and making it appear, not as 
a mechanical conception merely, but asa 
finished machine, actually ready for the 
market. 

The other is, to show details connected 
with the machine, wherever required, in 
such shape as to make the construction and 
operation of the machine clear to the me- 
chanics who are expected to buy it, to 
recommend it, or to useit. This may, in 
some cases, be best done by the preparation 
of wood-cuts, showing the parts in perspec- 
tive. Generally, however, such details are 
well shown by the use of ‘‘ wax-cuts,” by 
which term is meant, outline engravings, 
cut in a block of wax, instead of wood, by 
the use of hand tools. 

Wood-cuts may be engraved by the wood- 
engraver from drawings sketched directly 
upon the wooden block by a skillful artist, 
working either from observation of the 
machine itself, or from drawings or photo- 
graphs representing it. Where very excel- 
lent work is desired, this is often the better 
way, but a skillful artist is of course neces- 
sary. 

Or, a photograph of the machine may be 
re-photographed direct upon the wooden 
block, and to any size desired, there to be 
cut out in perspective by the wood-engraver. 
In making two or more wood-cuts alike, 
except as to size, some expense is usually 
saved by including all in one order. 

Wood engravers, so called, differ greatly 
as to skill and quality of work turned out. 
Light and shade, distinctness, correctness, 
are all essential to a good wood-cut. In a 
wood-cut the lines should not be too fine; 
otherwise it will not print well. 

After a wood-cut is once made, as many 
electrotypes as are desired can be struck off 
from it at small expense. Printing should 
never be done from the wood-cut. It is 


desirable, whenever practicable, to make 
electrotypes from the original wood-cut, 
rather than from other electrotypes, as the 
resulting impression will be clearer. 

‘“Wax” cuts may be ‘‘ engraved,” so to 
speak, direct from the drawing, if correctly 
done and of the size required. 


If a differ- 





ent size is wanted, a photograph of the re- 
quired size should be made from the draw- 
ing, for the use of the wax engraver. 
Duplicates can be readily electrotyped from 
wax-cuts at pleasure. Generally wax-cuts 
are considerably less expensive than wood- 
cuts. 

For commercial purposes, wax-cuts, while 
their lines are sharp, and they print well, are 
mainly valuable for auxiliary use in connec- 
tion with wood-cuts, to show up diagrams, 
sectional views, etc. For such purposes, 
they are not well adapted to be used alone. 

There remains only one word of caution 
to be added. Do notaccept a poor wood- 
cut, because it costs a little less. Do not 
attempt to show machinery by using ‘‘ photo 
engravings,” or process work of any kind 
depending upon chemical means for forming 
the lines desired in the cut. Such lines, 
according to our experience, will be indis- 
tinct, coarse, and make the cut seem poor, 
at best. Cuts containing lines so formed, if 
their use is attempted by journals printing 
large editions, are certain to degenerate, 
after a few thousand copies have been 
printed, into smeared-up caricatures, credit- 
able neither to the journals using them, nor 
to the machines they pretend to represent. 

Bo 2 a 

According to Invention (London, Eng.), a 
contrivance for steering screw vessels with- 
out a rudder has been patented by J. Wad- 
dington, and is simply a cylinder in which 
the propeller works, and is open at the end. 
The cylinder is worked in the usual way on 
deck. In a trial, 24 per cent. improvement 
in the speed of the vessel was obtained. It 
also enables a vessel to turn quickly in very 
little apene while going at full —. 
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Under this head we propose to answer iia sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Lvery question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials, nor loca- 
tion will be ere. 








(355) J. W. S., Philadelphia, Pa., asks 
how to produce the blue-black bronzing as seen 
upon the barrels and other parts of fine rifles? A.— 
A process described in the AmERICAN MACHINIST of 
August 15, 1885, (243) may answer the purpose. 


(356) H. F., Taunton, Mass, asks who 
invented the screw propeller and the steam fire- 
engine—was it not John Ericsson? A.—It is not 
known with certainty who the original inventors 
were. The use of the screw propeller was pro- 
posed more than 200 years ago. John Braithwaite, 
of England, constructed a steam fire-engine in 1828 
or 1829, whichis believed to have been the first one 
having any practical value. Captain Ericsson had 
more to do with bringing the screw propeller into 
general use than any other single individual. He 
was also one of the early successful workers on the 
steam fire-engine. 


(357) J. W. H, Baltimore, M.l., writes: 
1. Tam designing a small horizontal engine —cylin- 
der, 2’ x 4’—common slide-valve, to cut off at % of 
the stroke. What should be the size of steam and 
exhaust ports; also size and throw of valve? <A. 
You will get good results with steam- ports 
3-16’ x 1%’’: exhaust-port, 3¢’’x 114’, outside lap 
of valve, 1-10’; inside lap, 1-32’; travel of valve 
56”. 2. Will 44’’ steam and 3¢” exhaust pipe be 
large enough? A.—Better make the steam-pipe 
14’ and the exhanst pipe not less than 5g”. The 
above is on the supposition that you will run at a 
speed of from 400 to 600 revolutions. 


(358) T. G. L, Eureka, Cal., asks: What 
isthe best method of brazing copper thimbles on 
iron tubes, as practised on locomotive work? A.— 
We referred the above question to J. G. A. Meyer, 
who replies as follows: The usual practice in loco- 
motive shops is not to braze the copper thimbles to 
the iron flues; they are simply laid on loose, then 
allowipg both the flue and thimble to project 4” 
beyond the flue sheet, both are expanded and 
rolled over. When we receive orders for locomotives 
in which the thimbles are to be brazed on the flues 
(which rarely happens), we order the thimbles to be 
brazed on the flues in the works in which the 
latter are made. The method we adopt for the 
small amount of brazing copper thimbles to iron 
flues or pipes we have to do, is as follows: The end 
of the pipe to which the thimble is to be brazed is 
thoroughly cleaned by filing or dipping in acid; 
then the thimble is placed in the correct position on 
the flue and both are heated over a fire; when hot, 
spelter is allowed to run between the flue and 





thimble. 
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T. M. Parker, Steel Stamps, Stencils, Hart’f’d,Ct. 
J.Clayton, Air Compressors, Rock Drills.43 Dey st, NY 

Edw. Sears, wood engraver, 48 Beekman st., N.Y. 

Steel Name Stamps, &c. J.B.Roney, Lynn, Mass. 

Tack, Wire, and Shoe Nail Machinery; Wm. A. 
Sweetser, Brockton, Mass. 

Steel shank, wire nail, shoe nail and tack ma- 
chinery. Keith & Trufant, Campello, Mass. 

Tack and Wire Nail Machinery, made by the Wil- 
lets Mfg. Co., Providence, R. I 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh,Wells 
& Co., cor. Fulton and Dutch sts., New York. 
Patent attorney and expert. Machine designs and 
details. Wm. H. Weightman, 82 Astor House, N.Y. 
Foot-Power Machinery for workshop use, sent on 
trialif desired. W. F. & Jno. Barnes, Rockford, III. 
Lyman’s Gear Chart. How to lay out gear teeth 
Price, 50c. E. Lyman, C. E., New Haven, Conn. 
Drop presses, and other special tools, manu- 
facturedby Williams, White & Co, Moline, Ill. 


Improved Labor-Saving Upright Drills. 20 in. to 
36 in. inclusive. Currier & Snyder,Worcester, Mass. 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, % Cortlandt st. Bis g 


**How to Keep Boilers Clean.’’ A book mailed 
free, by James E. Hotchkiss, 86 ee st.. N. Y. 


Engine Lathes, Hand Lathes, and other fine tools. 
Assortment rae: prices low. Frasse & Co., 62 
Chatham st., N. Y. 

E. Merritt & Co, Brockton, Mass., established 
1859, only manufacturers of a complete line of Tack 
and Nail Machinery. Send for circulars. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

Files recut without drawing temper, about one- 
half usual prices; samples recut free; prices on 
application. The Acme Co, Collinsville, Conn. 

Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Dec. 5, p. 13. Send 
for circular No. 17, Curtis Reg. Co., Boston, Mass. 

““Complete Practical Machinist,” $2.50; ‘‘ Me- 
chanical Drawing Self-Taught;’ $4. Books for 
workmen. Joshua Rose, Box 3306, New York City. 

Screw oiler, for chairs or stools ; pat. June 16, °85; 
will sell Western, Southern, and Pacific States; ad- 
dress L. Postawka & Co , Cambridgeport, Mass. 

Kellam’s Pressure Regulator—used in heating 
system of 11-story building, Madison ave., mx 
saved, last season, $2,000 over previous ‘season. 
Hine & Robertson, 12 Cortlandt street, New York. 

Locomotive Engine Running and Management. 
By Angus Sinclair. Gives full directions about 
handling and repairing locomotives; instructs how 
to design valve gear and set valves; Westinghouse 
air brake explained by aid of engravings. Price, $2. 
For sale by ational Car Builder, 187 Dearborn st., 
Chicago, LiL. 


Every young man who aspires to be either a me- 
chanic, merchant, or manufacturer, owes it to 
himself that he become thoroughly familiar with 
the writings of Chordal. Jobn Wiley & Sons, 15 As- 
tor Place, N. Y., have issued a new and enlarged 
12mo edition of ‘‘ Extracts from Chordal’s Let- 
ters.”’ Handsomely bound in cloth, with over 50 
illustrations. Price, $2... Discount of 25 per cent 
on orders for five or more copies. 

















Ground has been broken for a 
mill at Belleville, Pa. 


i aiacllie nail 


James Phillips, Jr., West Fitchburg, Mass., has 
adopted weekly payments in his factory. 
The Birmingham Rolling Mills, Birmingham, Ala., 


will soon add twenty puddling furnaces. 


The Texas and St. Louis Railway will remove its 
shops and round-house from Tyler to Corsicana, 
Texas. 


Notices have been posted in the Star Worsted 
Mills, Fitchburg, Mass., that payments will here- 
after be made weekly. 


The Chattanooga Chair Company, Chattanooga 
Tenn, have doubled their capital stock and wil} 
add new machinerg. 

J. D. MeNeely, Salisbury, N. C., is organizing a 
stock company to build a cotton mill at that place. 
$35,000 have thus far been subscribed. 

George McKim’s factory for the manufacture 
self-feeding nail machines, at Martin’s Ferry 
will be ready for operation by December 15. 


ot 
, Ohio, 


The Sutton lumber mill at Stillwater, Me., re- 
cently destroyed by fire, is being rebuilt by tbe 
former owners, A. B. Sutton and W. B. Hayford. 


Frost & Adams, 
issued a new 


37 Cornhill, Boston, 
catalogue of artists’ 


have 
materials and 


Mass., 


mathematical instruments, containing about 160 
pages. 
J. W. Parker, of Grand Rapids, Mich., and Silas 


Dutton, of Alpine, have commenced to build a 
first-class saw aud grist-mill at Alpine Station, 


Mich. 
The furniture factory of Weakley & Warren, 
Nashville, Tenn., that was recently destroyed by fire 


in this city, will shortly be rebuilt on the old site.— 
Artisan. 


Citizens of Uniontown, Pa., have raised money 
to begin the erection of a large steel mill ; work will 
begin on the buildings in a few days. A new wire 


| mill is also among the possibilities. 


Mr. A. Rockenhousen, owner of the Pittsburgh 
Coal Works, below Bellaire, Pa., offers to subseribe 
property valued at $35,000 toward the 
another nail works at that place. 


Cc. A. Price is erecting a planing mill and sash 
factory on the corner of Fifth avenue and Twenty- 
third street, Altoona,Pa., which will be in running 
order by the Ist of Javuary. 


erection of 


The stock for the new nail mill at Belleville, TL, 
has all been subscribed. J. M. Hay, Richard Chew 
and Capt Wm. White are very active in the matter. 
It is to be run on the co-operative plan 


The Cartwright Iron and Steel Company, Steuben 
ville, Ohio, which has a capital stock of $50,000, is 
just beginning operations, having bought a plant 
at Allikanna, a suburb of Steubenville. 


The St. John Plow Company, lately organized at 
Kalamazoo, Mich, has a capital of $100,000, of 
which $20,000 has been paid in Plows will be 
manufactured on contract until next season, when 
a factory will probably be erected 


At the late village election at Hesperia, Mich.. to 
bond the village for $1,000 to put in a system of 
water-works, the citizens voted ‘* by a good 
majority. ff the weather continues favorable, a 
portion of the work will be 
sets in. 


yes” 


done before winter 


The North Star Manufacturing Company, 
field, Mass., organized for the 
paper boxes and paper wares, 
ated, with John E. Stannard 
Matthew C. Fenton as treasurer. 
is $10,000.— Paper Trade 


Spring- 

manufacture of 
has been incorpor 
president and 
The capital stock 


as 


Journal, 


An order for 850 tons of steel was received on 


the 20th inst. at Carnegie’s Union Steel and Iron 
Works, Thirty-third street, Pittsburgh, Pa. The 
order relates to the eight-inch mill only, and is 


considered unusually large. It will keep the mill 
in continuous operation for several months. 

Goodnow & Wightman, 176 Washington street 
Boston, have just issued an illustrated pamphlet 
containing discription of a great variety of small 
tools for sale by them, including tools for machin- 
ists, pattern-makers, carvers, model-makers, jewel- 
ers and others. Castings for toy steam-engines are 
also included. 


The Armington & Sims Engine Company, of 
Providence, R. I., have issued a fourth edition 
of the tasteful and striking pamphlet-catalogue 


of their engines, entitled ‘‘ Power.’ A number of 
useful tables are given, together with data regard- 
ing the use of engines and Cynamos in electric 
lighting 


The Gardiner (Me.) Reporter learns that very 
satisfactory progress is being made in regard to the 
woolen mill project. At a recent meeting held in 
that city, a committee, consisting of Weston Lewis, 
Charles Swift and A. C. Sti!phen, was appointed to 
ascertain the price of the property, and to solicit 
subscriptions to the stock of the new company. 


The Westinghouse Machine Company, Pittsburgh, 
Pa., They are building a furnace to 
be fired with natural gas, and are erecting a steam 
hammer for the die forging of their connecting-rods 
from mild steel. They are also building a brass 
foundry for the production of their own castings. 
Natural gas has been introduced throughout the 
works. 


are enlarging 


The manufacturers at Livermore Falls, Me , have 
improved the water-power and business capacity 
of their mills, Lewiston which 
thinks that next year Livermore Falls will boom. 
The Umbagog Pulp Company will soon start their 
wheels again, having about finished an extensive 


says the Journal, 


and costly work in the shape of bulkheads and 
gates. 
Knowlton Bros., machinists, Saccarappa, Me., 


have lately furnished paper mills with three driving 
pulle ys, each measuring 7% feet in diameter with 
25-inch face, the three weighing 6,700 pounds. This 
firm have recently invented batting machines for 
the New England Batting Company, by which the 
rolls are turned out at a rapid rate and put in com 
pact and convenient shape. 


Foster & Brown, Saccarappa, Me., are driven 
with work in filling orders for machinery used in 
manufacturing wood-pulp pails by parties in Os 
wego, N. Y. The Westbrook says that 
this firm have up to the present time had the ex 
clusive manufacture of this class of machinery, and 


Chronicle 


have filled large orders from Watertown, N. Y., 
and Great Falls, Me 
The Beloit (Wis.) Free Press gives a glowing 


account of the effective test to which an ** Eclipse ” 
fire extinguisher, in the hands of C. W. Caryl, of 
that city, was recently put in Beloit. Two blazing 
piles of highly-combustible materials, that hundreds 
of gallons of water would not have extinguished, 
were quenched by a single charge of the chemicals 
employed, being less than four gallons. 

About a month ago the directors of the Williams 
Slate Quarry at Brownville, Me , decided to enlarge 
their quarry. The company have put in a new der- 
rick and a new 20 horse-power portable hoisting 
engine and boiler. Thirty-five men are now em 
ployed, and it is the intention to nearly double this 
force in the spring. A new slate-cutting shed has 
been erected new steam slate-cutting 


and and 





boring mavhbines introduced. 
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The furnace 
Leesport, 


of the Leesport Iron Company, 
Berks County, Pa., which has been idle for 
the past ten months, resumed on the 1st, giving 
employment to a large number of hands. Several 
other furnaces in that locality are preparing to go 
into operation. 


at 


Not long ago there appeared the following in a 
Philadelphia paper : *‘ Itis reported that the Tyrone 
Mining Company of Pennsylvania bas leased an 
ron mine in the town of Cumberland, R. I., 
that smelting furnaces will be put up and opera 
tions begun next spring.’ Part of this statement 
was found, upon investigation, to be true and part 
A charter was granted to the Rhode 
Island Iron and Steel Company, with a capital of 
$500,000, in 1864, to mine and work the ore 
from the Cumberland Hills, and the 
organized. In 1875 the mine and works were leased 
to a Mr. Miles Standish. Mr. Standish has been 
experimenting, and claims to have 
cheap method of working the as to 
the certainty of beginning to work the next 
spring, but not probable. The present 
officers of the company are: James H 
Chace ; secretary and treasurer, Watson 

- * °° 
Machinists’? Supplies and Iron. 
New York, Dec. 9. 1885 

Consumers are ready to contract for next year’s 
deliveries, but nothing definite has as yet trans- 
pired respecting such deliveries. 

The market has ruled quiet, but firm, during the 
past few days, and the transactions have been of 
moderate proportions. 

lron—In American pig, the prices have, as a rule, 
been steady, with the exception of a sharp ad 
vance in Bessemer irons and old iron rails, which 
has stiffened the market for ordinary mill irons. 

We quote Standard Lehigh and North River 
brands, $18 to $18.50 for No. 1 X Foundry: $16 to 
$17 for No. 2 at tidewater, and $14.50 to $15.50 for 
Gray Forge at furnace. 

Scotch Pig—The market has not changed during 
the past week. We quote Coltness, $1950 to $20; 
Glengarnock, $18.50 to $19 to arrive: Gartsherrie, 
$19 to $19.50; Summerlee, $19 to $19.50; Eglinton, 
$17. BO to $18; Langloan, $19.50, and Dalmellington, 


= 

Le o~T he market has been quie t and firm. Spot | 
supplies have advanced to $47 75. There has been 
no change in manufacturers’ prices 


and 


incorrect 


taken 
company was 


discovered a 
but, 
mine 


iron ore, 


it is possible, 
President, 
Arthur H. 





Copper—No changes are remarked; supplies 
have been firmly held. Lake, 1144¢ 


Tin—Jobbing lots of Banea, a, oc. Straits and 
Malacea, 20.95¢ cash 
Spelter—Domestic, 4 35c. to 4.60c. 


Antimony—Hallett’s 8 45c.; Cookson’s, 9,45e. 
aie 


* WAN TED* 


** Situation and Help’’ Advertisements, 30 cents a line | 
for each insertion under this head. About seven words 
make a line. Copy shnid be sent to reach us not later 
than Wednesday mornin ng Jor the en pawing week's issue 








Situation as foreman of machine aiiae: ; good ref- 
ences given. Address Buckeye, AM. MACHINIST. 

Situation as foreman or supt. of machine shop ; 
good references. Address R., Am. MACHINIST. 

Wanted—Foremanship of foundry; experienced 
in mining, milling, engine and railroad work; ref 
erences. Address, Energy, AM. MACHINIST, 

Wanted— Position as foreman of iron foundry, by 
a man of eighteen years’ experience in bench and 
light floor-work in general jobbing; best of refer 
ence. Address, Bench, care AM. MACHINIST. 

Wanted—Situation by designer and draftsman: 
has superintended several large works, and pat 
ented many valuable designs. Addre ss, Practical | 
Mechanic, Am. MACHINIST. 

Wanted~— Situation as foreman of machine shop; 

capable of managing one hundred and fifty men; 
all kinds of work ; best of reference given as such 
Address, W., Au. MacuINist. 

Wanted -A practical springmaker, with experi 
ence in the manufacture of light and heavy spiral 
springs, of great accuracy. Address, with refer- 
ence, stating qualifications aad wages wanted, 
Spiral Springs, AM. MACHINIST. 

Wanted—By practical mechanic, designer and 
draftsman, position as supt. or foreman of macbine 
works ; have had large experience handling men 
and syste matizing work; best reference given ; 
corresp’ce solicited. Address Box 486, Waterbury,Ct. 

Wanted—A first-class brass finisher ; one who has 
also some experience as machinist ; must be a live 
man and competent to take charge of a shop doing 
all kinds of brass and iron work, especially jobbing 
and light machinery, in a city near New York; 
must speak German and English. Address J. E 
Am. MACHINIST. 


& MISCELLANEOUS WANTS 


advertisements will be inserted under this head at 
35 cents per line, eac. h insertion 





The Crescent Steel Tube Scraper is king. Cres 
cent Mfg. Co. Cleveland, Ohio 
Comb-Grailing Machine wanted by Zylonite Comb 
and Brush Co., Adams, Mass. 
Light mach’y of all kinds built at short notice Lay hi 
nington & Mills, 8 Dey st., Jersey City He sights, J 
Machine shop with mat expense wants patented 
article to build. H.S.Phillips & Co.,Burlington, NJ 
To make room for larger tool, will sell cheap, for 
cash, a planer 42/’x42’’x12’, in good order. Address 
P. O. Box 2085, Bridgeport, Conn. 
any kind of mfg. designed to 
eng’s. Send for cir 
Syracuse, N 


Special mch’s. for 
order. Also plain and autom’c 
cular and refs. Weston & Smith, 
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‘THE DEANE STEAM PUMP CO., HOLYOKE, MASS. 


CHANDLER & FARQUHAR, 


177 & 179 Washington Street, 
BOSTON, MASS. 
pelt > kinds in Stock and 
Estimates F urnished for Models 
or Light Machine Work. | 


Tools and Supplies for Machinist 
and Manufacturers. 


(2 Send for Catalogue B. 





WATER WORKS, 





[December 26, 1885 


AND 


STEAM = PUMPING 


MACHINERY. 






BUILD 


ENGINES 


Send for Catalogue No. 18. 





DEY UPRICHT 


CUSHIONED: 


ie HELVE 
A HANMER 


Combines all - 
best elements e 

> sential in a firs 

class Hammer. 

Has more good 
points, does 
more and 
better work 
and costs 
less for re 
pairs than 









18s3ae2., 


Established 


any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 





THe Baay OWN sav. IN S-RSXSHAMMER ge 





HE BROWN HAMME 


STRIKES A BLOW WITH 


DOUBLE THE VELOCITY That it Raises the Hammer. 


A NEW MOVEMENT! SEND FOR DESCRIPTION. 
KNOWLTON MFG. CO., King St., Rockford, Il 








; 50 Per Cent. of 
time and labor saved 
by using this solid, 
strong, durable, quick- 
working Vise. Hastheimproved 
taper, pipe and other attach- 
ments, Sold by the trade. Send 
for cire ular. 
MELVIN STEPHENS, Prop’r, 
Office, 41 Dey St., New York. 





BEAUDRY’S 


UPRIGHT HAMMER 


Has no Shaky 
WOODEN HELVE. 
Springs of Best 
Rubber. 


“ey, Pink | AND 
ELASTIC. 

Most sive and 
economical hammer 
made. 

Will reduce expenses 
of any shop. Send for 
description. 


BEAUDRY & 
CUNNINGHAM, 


BOSTON,MASS. 


PATENT | 
OLICITORS | 












ELLSWORTH 
& YANTIS, 
S16FSt., Washington, D.C. 
Send for Circular. 





SEBASTIAN, 
MAY & COMPANY’S 
Improved Screw Cutting 


Foot or Power Lathes 





of Lathes, 
Presses and Machinists’ Tools 
and Supplies mailed on appli 


Catalogue Drill 


# cation, Lathes on Trial. 
167 W. Second St., Cincinnati,O 











We have 
trated Catalogue, 





ANNOUNCEMENT ! 


just issued a new and very complete 
which we will be pl 
our patrons and others on application. 

KNOWLES STEAM PUMP WORKS, 


93 Liberty Street, New 
44 Washington 


Tilus- 


ased to mail to 


York, 


Street, Boston. 











THE CAMERON STEAM PUMP. 


‘STANDARD OF EXCELLENCE. 














, —=30,000 IN USE.== 
b © MANUFACTURED SOLELY BY 
[he 7 


The A.$.Cameron Steam Pump Works, 


FOOT BAST 23a sSsT.. NEW YWorRe:Ez. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP 
meetin sie Doavioson Steam Pump Company. 


wa BEST PUMP “Si.mit™ 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
51 OLIVER STREET, BOSTON, MASS. 















NEW ENGLAND CF FICE ay 


DELAMATER STEAM PUMPS 
FOR ALL KINDS OF SERVICE. 


C. H. DELAMATER & CO., (Delamater Iron Works) 








Manufactured by 


SINGLE STEAM PUMP, 


Harcrooms, 16 Cortlandt Street, New York. 










Swen ¥- WHEEL TOOL CRINDER. 

vy x SPRINGFIELD 

ese cient GUILD & GARRISON, / 
ruar ee 


BROOKLYN,N.Y. 
STEAM PUMPS, 

VACUUM PUMPS, 

ATR COMPRESSORS. 


SEND FOR CATALOGUE, 


BW. JOHN 


‘AS: BESTOS: NS 
| oofing, Building Felt, 


Steam Packings, Boiler Coverings, 
| Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 
H. W. JOHNS M’F'G CO., 87 MAIDEN LANE, N. Y. 
175 Randolph St., Chicago; 170 N. 4th St., Philadelphia. 


COOKE & CO., 


NO. 22 CORTLANDT STREET, NEW YORK. 
AGENTS FOR 


WILEY & RUSSELL MFG. COMPANY, 


MANUFACTURERS OF 
NT SCREW-CUTTING 
AND OTHER 
LABOR-SAVING 


y Machinery and Tools 


ee 
LIGHTNING.’ 
(TRADE MARK) 

The Celebrated Lightning and Green River Screw 
Plates, Lightning Bolt-Cutters for Hand and Power 
Use, Fine Taps and Dies, Reamers and Counter- 
sinks, Punching-Presses, Green River Drilling 
Machines, Tire Benders, Tire Upsetters, etc. 

ten writing, please mention this Paper. 


THE HENDEY MACHINE COMPANY, 


TORRIWGTON, COWW., 


MACHINISTS’ TOOLS. 


Satisfactory Springfleld, Mass 









Iliustrat 
ed 
Circular. 





Pat Sept. 
25, 1833. 


Water runs on wheel and 
prevents heating. 





251 pages, 6 plates, 58 illustrations, 8 vo, cloth. | 
TREATISE ON | 
VALVE-CEARS | 


WITH SPECIAL CONSIDERATION OF THE 


LINK-MOTIONS OF LOCOMOTIVE ENGINES, 


Y DR. GUSTAV ZEUNER 
Translated from the fourth German edition, 
BY PROF. J. F. KLEIN. 


E.& F.N.SPON,35 Murray St.,New York, 








PATE 


$y 


$Y SPRINGFIELD, MASS. 


Lo. 


‘PU RE SAPPHIRE. cORUNDUM, 


“SrannARY a 











Planers, Shapers, Gang Drills, Rivet Machines, Turret Lathes, Hand Lathes, Chucking 
Lathes, Gang Slitters, Hand and Power Planers, Planer Centers, 
Shaper Centers, Slide Rests, &c. 








BETTS MACHINE CO., WILMINGTON, DEL., 
First-Class Niachine Tools, 


FOR RAILWAY AND MACHINE SHOPS. 
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NICHOLSON FILE O@.,, 


SOLE MANUFACTURERS OF 


FILES ano RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


ee Nicholson Ri Co’s®* Files and Rasps, ** Double Ender’’ Saw Files, **Slim ” Saw _Files- 
* Horse Rasps, Handled Riflers, Machinists* Scrapers, File Brushes, File Cards, 
Sosthes File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Ss U.S.A. 

















THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 
OVER 70,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 























THE NEW “GRESHAM” PATENT 


AUTOMATIC RESTARTING INJECTOR. 


A most remarkable boiler feeder, which has just taken the first 








t& 

tu »— premium at the Inventors’ Exhibition in England. May be used as a 
x lifter or a non-lifter; re-starts immediately without any manipulation 
= 


whatsoever, after interruption of the feed from any cause. The most 
effective injector ever placed on the market for stationary or porti ible 
boilers. Reliable and cheap 


AUTOMATIC _ 





SOLE REPRESENTATIVES IN THE UNITED STATES AND CANADA, 


NATHAN MANUFACTURING CO., 
' 92 & 94 LIBERTY STREET, NEW YORK. 


DELIVERY 


FOR SALE AT A BARGAIN. 


A well established and good paying machine sho 
and foundry, including Buildin bony mac shineey 
and stock, situated in Leadville, Col. The busj- 
ness will be carried on until sold, thus at once 
giving a profitable trade to the purchaser. Address, 
A. FALKENAU, 
Care of Dic xeon Mfg. Co. 
Scranton, ‘Pa. 
Only reason for selling, ill health. 


WATE. WORKS MACHINERY ranean 
A SPECIALTY. 
Cor'se'a'ee PONT) ENGINEERING CO, Stouts, Moulders’ Text-Book : 


BEING PART II. OF 


AMERICAN FOUNDRY PRACTICE. 


PRESENTING 


ijt I 
Best Methods and Original Rules for 
4 f tS) IT Wt Obtaining Good, Sound, Clean Castings; 
and Giving Detailed Description for 


Making Moulds Requiring Skill and 
Experience, Also containing a Practi- 
qc\dapted to rapid work with stal cal Treatise upon the construction of 

4 Cranes and Cupolas, and the Melting of 


srevents clogging and breakage of 
Brill, Nasa SW inging table with Iron and Scrap Steel in Iron Foundries, 


attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
inuse. Send for Circular. 


DWIGHT SLATE, 
Hartford, Conn. JOHN WILEY & SONS, 15 Astor Pl, NEW YORK. 


Will be mailed, prepaid, on receipt of the price 


HE DUPLEX INJECTOR 
THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out of 
order. Will lift water 25 
feet. Always. delivers 
water hot to the boiler 
7 Will start when it is hot. 
& Will feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS & €O., 
Detroit, Mich. 





THE NEW PULSOMETER., 


The cheapest, ge nee most simple, compact, 
durable, effective and economical Steam Pump in 
the market, for weietng 5 liquids under and up to 100 
feet. No Machinery, il, No Special Care. Can 
be worked sus aed by achain Will pass 
grit, mud, san , etc., Without injury to 
its parts, esdse es y asteam pipe from boil 
ertorunit. Price, 600 gallons per hour, $50; 
1,200 do, $75; 3,600 do #100; 6,000 do. #150; 
10,000 do, $175; 18,000 do, $225; 25,000 do. 8275; 
45,000 do. $400; 60,000 do. 8500; 120,000d0 $1,000 
Write for illustrated de scriptive book with 
testimonials, etc. Mailed free. PULSOMETER 
STEAM PUMP CO., 83 John St., New York. 















‘. 24 35 


THOMAS D. WEST, 
PRACTICAL IRON MOULDER AND FOUNDRY FOREMAN 
{2mo. Cloth, $2.50. 

Fully Illustrated, and with Complete Inder 















DEAN BROS’ 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND. 

BOiler Feeders, Fire Pumps, 
Pumping Machinery for all pure 

poses. 
Send for Catalogue, 



















Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0, 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





Cc. WwW. LeCoO 


REDUCED PRICES OF LECOUNT’S STRAIGHT TAIL p06. 





2 No. IN y $0 B. PRICR 
g° ae 34.... $0.60 1.35 
o3 2 a 1s 
> on ES See 1.60 
BSs 4.....1%.... .80 1.80 
Ee Bivvvcdeeeces, «Oe - 2.10 
te ee ae 2.75 
em ? ie. ... 9 3.25 
a3 Gi.ccus 134. 1.10 -- 4.00 
on 9 e xsve 1. 20 - 5.00 
= 1 Set to 2in, 7.80 31.10 





UNT, South Norwalk, ‘Cc onn. 








CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS. 


JAS. HUNTER & SON, 


Patented, December 5, 


The Advantages of the “ Acme’? Bolt Cutter 


ACME MACHINERY GOMPANY, 
ACME: BOLT 


1882; December 4, 1883. 


CUTTER, 


CLEVE UAN YD, OFF TO. 


:—Large bearing ontop of dies by using a cap. Fine 
adjustment by differential screw. Positive toggle lock. Die-ring connected to barrel. Positive motion. 
Every part exposed to yiew, it cannot clog with chips or scale. 
a minute). Nosprings used. Index on head so a fit can be cut at once. Cheapness of dies. Advantage 
of plain and not the disadvantage of case dies. Reversible dies. Even number of dies and ahead of 
center. All wearing parts are tempered steel, made to Jigs and Standard Gauges, and are interchange - 
able dies. cut in one head will fit any other, and where more than one head is used, this is a very vital 
point. The ACME Head can be put on almost any Bolt Cutters, and parties having other make of machines will 
Jind a great improvement by putting an“*ACME™ Head and Dies on it 


Quickness of changing dies (in less than 





simple, Durable, Efficient. 


HALL STEAM PUM? 0,, 


91 Liberty St., 
NEW YORK. 


HALL DUPLEX PLUNGER PUMP. 








SHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATHE. 


pinay Nests 

Foot and Power Lathes, Drill 
Presses,Scroll-saw Attachments, 
Chucks, Mandrels, Twist Drills, 
Dogs, ¢ ‘alipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
=e for Amateurs or Artisans, 


Oo 


Address, H. L. SHEPARD, Agent, 134 E.Second St., Cincinnati, 0 


Important Practical 
AND SCIENTIFIC BOOKS. 


LIST No. 2. 


AMATEUR MECHANICS’ WORKSHOP: Containing 
Plain and Concise Directions for the Manipulation of 
Wood and Metals, including Casting, Forging, Brazing, 
Soldering and © arpentering. By the Author of * Lathe 
and Its Uses,” illustrated, 8vo...... - #3 00 

ARLOT.—COMPLETE GUIDE FOR “COAC H P AINT- 
ERS, 12mo...... #1 

ARMENGAND, AMOVOU x ‘AND JOHNSON. TH E 
PRACTICAL DRAUGHTSMAN’S BOOK OF INDUS- 
TRIAL DESIGN, AND MACHINISTS’ AND ENG IN- 
EERS’ DRAWING COMPANION, Illustrated by 50 
folio Steel Plates and 50 Wood Engravings; 4to, balf 





Gap Lathe, $125, 





DRO cc cucdhandacuces ceikends bas nw NeCenweseee see en BLO 00 
AR Meteo te. THE “CONSTRUC TION AND MAN 
AGEM T OF STEAM BOILE RS, with an Appe neta. 


By R Mallet Tth edition. illustrated, l2mo...........7! 


BAKER.—THE MATHEMATICAL THEORY OF THE 
STEAM-ENGINE: With Rules at length and Examples 
Worked Out for the Use of Practical Men. 6th edition, 
Revised by Prof. Young. Illustrated, 12mo..... a Tbe 

BAUERMAN.—A TREATISE ON THE METAL L U RGY 
OF TRON: 5th edition, TINEE SRCHNOEON : illustrated. 
SE: ees ; - 2 00 

BE, ANS.—A PRACTIC AL rFREATISE ON RAILWAY 

CORVES AND LOCATION OF RAILROADS: Ilus- 
trated, 12mo, tucks #1 50 

BECKETT.—A RU DIMENTARY “PRE: \TISE ON 
CLOCKS, WATCHES ANY BELLS Illustrated by 
Numerous E ngravings; 7th edition, revised and enlarge od, 
12mo.. aca auletaaat PROS . -B2 25 


BELL.—C ‘ARPENTRY | MADI EASY ‘OR, THE 
SCIENCE AND ART OF FRAMING ON A NEW AND 
IMPROVED SYSTEM; With Specific Instructions for 
Building Balloon Frames, Barn Frames, Mill Frames, 
Church Spires, ete. Also a System of Bridge Building 
with Bills, Estimates of Cost, ete., and Tables. Illus 
trated, 44 plates, vo ee ae 2 : #5 00 
eam The above, or any of our Books, sent by mail, 

, 


ree of postage, at the publication prices, to any address 


in the world. 

per Our large Cataloque, % pages, Svo, and our 
other Catalogues and Circulars, the whole covering 
every branch 0) Science applied 10 the Arts, sé nt free, 
and free of postage, to any one in any part of the 
World, whe will furnish his address 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS and IMPORTERS, 
810 Walnut Street, 


Philadelphia, Pa., U.S.A. 


= ECONOMIC PATENT BOILER FEED PUMP, 


Manufactured by 


I. B. DAVIS & SON, 


Hartford, Conn. 


The Only Double Acting 
Geared Pump. 


t is compact and System- 
atic in design and EKcon- 
omical in its operation. 
All its parts are arranged 
for durability 


BEN]. F. KELLEY, Agent, 
91 Liberty St., Now York. 


Philadelphia OMce: 


JAMES BERRYMAN, 














FRICTION 





North Adams, Mass. 





— 125 North Fourth St, 


FOR SALE AT A BARGAIN, 
MACHINE SHOP AND FOUNDRY, 


With buildings, lots, machinery, stock, ao. ina 

town of 6,000 to 8,000, hi wing three trunk line rail- 

roads. Will sellon easy terms Address, 
YOUNG & CO., KOKOMO, IND. 








IW.COLBURN & Co.|* | j 
FITCHBURG, MASS.) @7 3% a x 
Catrsiow SAIN SARC 9 INCANDESCENT 


Oo ae HTIN 
DA 2 vine PRICES S{ LIGHTING” MACHINES. 










For Iron Founders, Machinists, Pattern 
akers, Xc. 


Steel Stamps, ubber Stamps, Brass Checks, Seal 
Presses, Burning Brands, Railroad Stamps, &c. 
S. H. QUINT & SON, 

Stencil, Stamp and Pattern Letter Works, 

14S. 4th St., Philadelphia, Pa, 
(Send for Catalogue.) 


WHITE'S FLEXIBLE METALLIC FILLET. 


For Pattern Makers’ and Architects’ Use. 


\% In. Sharp- 
face Gothie 








Can be applied quickly ‘and is sure to give 
satisfaction. Sizes,%4tolinch. Send for sample. 


Howard White, 44 N. 4th St., Philadelphia, Pa. 


WOOe, AAVING 


ELECTROTYPING, 
N°PRINTED SUPPLIES . 





First-Class Wood Engraving for 
Catalogues, Circulars, &c., Manutac 
turers and Inventors. Write for 
fy estimates to 


A. MUCFORD, 
Hartford, Conn. 


Buffalo Cupola & Forge Blowers. 


Warranted su- 
perior to any 
other make. 

All sizes and 
styles of every 
class of work, 


BUFFALO 


FORGE C0. 
Buffalo, N.Y. 














Send for Cata- 
logue and prices 








ORTHINCTON 
PUMPING 
MACHINER 


Henry R. WorRTHINGTON, 


NEW YORK, 





Boston, Pittsburgh, Chicago, 
Cincinnati, Cleveland, St. 
Louis, San Francisco. 


SEND FOR 


Illustrated Catalogue, 
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BOILERS READILY ENLARGED. CORRESPONDENCE SOLICITED. heb te moby 
J HARRISON SAFETY BOILER WORKS .) GRAYOON€ DENTON MFECO. 





CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 Ibs.) 
DOWN, ANGULAR AND CRO8SS-FEED, 
TO PLANE 12r16x15. 


THE R.A. BELDEN CO0.,DANBURY, CT. 























Nos. 8 and 4 Little Giant Improved. 
Diame'er 6 in .- Holding 0 to 1% in. 


6% ° = 0 to 2 


Iron Planers = Shapers. 


SUPERIOR DESIGN AND WORKMANSHIP. 


ROCHESTER MACHINE TOOL WORKS, Lim, 


ROCHESTER, N. Y. 


No. 3, 
“4 








L\ ECHANICAL 


© JpolLER oy gANER 
= "WATER PURIFIER 
MANUFACTURED BY 


2 E.W.VAN DUZEN 0%» 


S OHIO 


PATENT FLEXIBLE BACK HACK SAW 


EF'or Machinists’ Use. 


Made of best band Steel. The teeth only are 
hardened by an entirely new process, the back 
remaining soft and flexible. Warranted not 
to break. Send for sample and circular, En- 
dorsed 7 The Pratt & Whitney Co., John 
He mnney, r., Supt. Motive Power, N. Y., N. H. 
& H, R.’R. and others. 

HE NRY G. THOMPSON & SONS, 


New Haven, Conn. | 51 Leonard St., N. Y. 


THE DESTRUCTION OF FLOOD ROCK. 








REMOVES ALL MUD | 
AND 
SCALE 














NEW HAVEN MANUF’G CO., 


New Haven, Conv. Lieut. George McC. Derby’s (U. 8. Corps of 
Engineers) account of the destruction of 
Lathes, Flood Rock, specially prepared for THH 


SANITARY ENGINEER, appears in the 
issue of December 38. 

The residence, at Mamaroneck, 
Charles J. the 
special architectural illustration. 


Planers, 
Shapers, 
Slotters, 

Etc. 


15 years’ experience, 4 years’ in 

U.S. Patent Office. Send mod- 

el or sketch for free opinion as 
(0 patentability, and new book on patents; expert 
searches, patent litigations. ' 
E. B. STOLEING, Atty., Op. Pat. Office, Washington, D. ¢. 


of the late 


Osborn, is subject of its 


_- SIDES its artistic special architectural 

illustrations, 7'he Sanitary Engineer 
week, illustration of 
dwelling of approved 


vives each an a 


moderate. cost 





design. 
(HE SANITARY ENGINEER, an illus- 
trated weekly devoted to ENGINEER- 
ING, ARCHITECTURE, CONSTRUCTION, 
and SANITATION, conducted by Henry 
C. Meyer, and published Thursdays at 140 
William Street, New York. $4.00 per year. 
Sold by Newsdealers, 10 cents per copy. 
A trial subscription, 3 months (13 issues), $1.00, 


Almond Dril Chuck) EAGLE  8¢: 


Soldat all Machinists’ 
ANVIL 


Supply Stores. 


T.R. ALMOND, 

















83 &85 Washington 8t, 0288S VVORKS, 
Brooklyn, ae S a3 
1 Trenton, N. J. 
atent Binder . 


The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


—EOR— 


AMERICAN MACHINIST, 


ohold 52issues. Price $1 each, by mail or ex- 








Send for Circulars. 


ress to any part of the United States. Also 
‘ COVERS 9) to be applied by book- PR Kale 
binders for perma- Cast Stee ! 

° t 3 ee 

iently binding any volume. Same price. Sioen. Better 
than any Eng- 
j ini ish anvil. 
American Machinist Pub’g Co., lish, a 
Tranter an ¢ 





lower price. 


pa J, WILKINSON & C0., 


BOSTON, MASS., 
Makers of the most complete assortment of 


Micrometer Calipers and 
Fine Measuring Tools, 


to be found in the world. 
Send for Illustrated Catalogue with Tables, 


ADAMS & PRICE MACHINERY CO. 


OLE MANUFACTURERS OF THE 
NEW AND IMPROVED PRINCIPLE 
ADAMS PATENT, AUTOMATIC 


BOLT~:NUT THREADING MACHINES 


387° 41 INDIANA ST. CHICAGO. 
SEND FOR ILLUSTRATED & OESCRIPTIVE CATAQOG 


6 FULTON STREET, NEW YORK. 






















IMPROVED SHIFTING 


SCREW MICROMETER, 


With Covered Screw. 











BSSTABLISHED 1851, 


-_ The Horton Lathe Chuck, 


ALSO 


CHIU CKS 


for Brass Finishers’ 
Use, 

Milling Machines, 

ScrewMachines,Up- 

right Drills, Cut- | 

ting-Off Machines, 
Drill Lathes, 

and for Boring Mills 

for Car Wheel and 
other work. 


THE E. HORTON & SON CO. 


Canal St., Windsor Locks, Conn., U.S. A. 





Having greater facilities for 


—GEAR CUTTING — 


than we need at present, we are prepared to cut 
accurately and with dispatch, all sizes of Spur and 
Bevel Gears, 


from the Smallest to 30 inches Diameter. 


© ASHMON HAND MFC, C0,, OU 


Chester Co., Pa. 
Send for 72-Page 
DRAWING ILLUSTRATED CATALOGUE, 





WM. T. COMSTOCK, 


6 Astor Place, - New York- 





For Hand and Power, 
6,’’ 8’’ and 10’ Stroke 


Adapted to All Classes of Work to 
Their Capacity, 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER 


Worcester, Mass, 








—THE— 


power, durability and effi- 


un teed. 


Address, 


CUSHMAN CHUCK C0., 


HARTFORD, CONN. 





Send for new Illus’d Catalogue. 





Ferracute Machine Co., 
BRIDGETON, N. J., U.S.A. 
PRESSES, DIES 
and all other Sheet-Metal Tools. 


A new line of PUNCHING 
PRESSES just out. 


Send for Catalogue. 


FAY & SCOTT," 


MANUFACTURERS OF 


WOOD LATH ES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c, 


SEND FOR CATALOCUE. 











we WHITNEY’S NEW RA'TCHET. 








| 

Loe ~ 

2 = 

- 

8 z 

@ a 

@ 

= 

Has greater range than any two ratchets made, and at the 
price ofone. Send for circulars, 


VARIELY _MACHINE CO., Warsaw, N.Y. 


KIDD’S IMPROVED DIVIDER. 


NO LIMIT TO 
CIRCLES DRAWN, 
LEAD PENCIL 
HOL DE R WITH 
SAME 

SE ND FOR CAT- 
ALOGUE. 


————= 


HARTFORD TOOL CO., HARTFORD, CONN. 











OUND VOLUMES OF THE AMERICAN 
MACHINIST 
For 1880, 1881, 1882, 1883 and 1884, cloth, $3 50 each, 
purchasers paying express charges. 





4m. Machinist Pub’g Co., 96 Fulton St., New York. 


SHAPING MACHINED 


ps Hartland Drill Pu 


contains the maximum of 


ciency, and is fully guaran- 
No. 1 holds from 0 to 


Manufacturer of all kinds of Chucks 


NOTICE. 


Below we publish, under this heading, 
references to a small portion of the practical 
articles that have been specially prepared 
for the AMERIOAN Maonrnist, and have ap- 
peared in our columns during the last few 
months. No other mechanical journal in this 
country has or ever has had such acollection 
of practical] articles, by writers of well 
known ability, as are presented in these 
columns week by week. Every issue gives 
information that is taken up and applied in 
the shops and factories in various parts of 
the country. Copies containing these arti- 
cles can be readily obtained by ordering of 
any newsdealer, or by writing to this office, 
at 5 cents per copy. 





F. G. Woodward. 
A Primitive Electro-Magnet Engine. Aug. 22, 188 
Car Transit by Endless Cable. Feb. 28, 1885. 
How to Clean Foul Pipes. Dee. 6, 1884. 


How to Originate a Scale of Equal Parts. Sept. 
6, 1884. 
Wm. H. Harrison 
The Development of the Connecting Rod. Sept. 
5, 1885. 


Balancing Revolving Bodies. 


| John A. Caldwell. 
| Blue Lines on White Ground. 


Geo. B. Grant. 
Pitch of Worm Gears. 
J. A. Hill. 
Oiling Locomotive Valv 
27, 1885. 
Benj. F. Hetherington, 
Casting Rolls on a Shaft. May 23, 1885. 
Cleaning Boiler Tubes. June 14, 1884. 
Boiler a rs and Boiler Buyers’ Methods. 


25, 


March 21, 1885. 


May 2, 1885. 


May 23, 1885. 


> Motion. May 23, June 


April 


Wm. atanaein. 
Foundry Foremen’s Blunders. 
Shrinkage of Castings. 
Ww. W. Hanscom. 
| Cable Railway Transit. July 26, 1884; March 28, 1888 


Jan. 24, 1885. 
May 23, 1885. 


John Snow, 


Reducing the Face of Spur Gears in the Mould. 
Feb. 28, 1885. 
Geo, 0. Vair. 


Moulding Potash Kettles in Green Sand. Feb. 14, 


1885. 
Cutting Down the Face of Gear Wheels in the 
Mould. Novy. 15, 1884. 
Cc. A. Smith. 
Balancing Revolving Bodies. Feb. 7, 1885 
The Bourdon Pressure-Gauge Tube. Jan. 31, 1885 


F.G. Jahn. 
A Method of Nickel Plating. 
John Coffin, 


The Balance of Rotary Parts of Machinery. 
17, May 16, 1585. 


Wm. J. Williams, 
Piston-Rod and Valve-Stem Packing. 
WwW. E. Crane, 
The Use of Zinc in Boilers. 


Aug. 16, 1884. 


Jan. 


April 25, 1885 


14", price $7. No. 2 (round) avy : . 8S. July 5, 1884. 
\ fody) sh from 0 to 34 7 | Cylinder Oils — Economical Size for Engines. 
price $8. Sold by the tr: ude April 25, 1885. 


Another Way to Pack a Piston-Rod. 
Bridge Walls and Latent Heat. 


Geo, R. Stetson. 


Reasons for the Variation 
Twist-Drill Shanks. 


wy. W. Sewall, 
Machine-Shop Floors. 


April 11, 1885 
March 22, 1884. 


in Tapers of 
April 4, 1885. 


Morse 


Dec. 6, 1884. 
| James W, See. 
The Safety Element. 
Cc. E. Lipe. 
Milling Machine Cutters for Double Duty. 
84. 


a. 


Nov. 1, 1884. 


June 


David Spence, 
Charging Cupolas. April 5, 1884 
Tinning Wrougbt Iron. June 20, 1885 
A. H. Mathesius, 
Power Needed in Operating the Cable 
Brooklyn Bridge. January 3, 1885 
Jno, C, Trautwine, Jr. 
What Is Centrifugal Force? April 5, 1884 
Centrifugal Force, a Component of Tangential 
Tendency. April 26, 1884 
| Nature of Centrifugal Force, 
A. B. Landis. 
Counterbore and Facing Bar. July 25, 1885. 
Tinning and Babbitting on Cast Iron. August 1, 
1885. 
T. H. Radclifi, 
On the Warping and Cracking of Castings. 
18, 1585. 


Road on 


May 17, 1884 


July 


R. D. Wade, Supt. Motive Power Rich- 
mond & tanville R, 


Richmond & Danville R. R. Co.’s Cast- [ron Smoke 
Stack. August 1, 1885, 
Wm. H. Butler. 
Grinding Drills. August 1, 1885. 
Ed. F. Williams, 
Inertia of the Reciprocating Parts of the Steam 
Engine. September 13, 1884 
Inertia in its Nature and Means of Measurement. 
August 23, 1884 


Inertia Diagram. October 18, November 1 and 
22, 1884; January 3, 1S85 
Cc. ¢,. Collins, 
Ports and Slide Valves 


Propastiontng Steam 
Sept. 27, 188 


W. Barnet Le Van, 


The Trouble with the Philadelphia Traction Co.'s 
Road. March 28, 1885, 
Maintaining Mile-a-minute Speed. July 12, 1884. 
Wim. Lowe, 
General History of Stationary Steam Boilers 


July 12,19; Aug. 2, 16, 1884. 
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NEW aheni 


December 26, 


Morse Twist DRiut & AND ) MACHINE COMPANY, 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Driil. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 
GEO, R,. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas, 


DOibEeR PLATE PLANER. 


Will Plane any Length of Piate. 














Tools cut both ways and have independent adjustment, Table acts as a gauge 
for setting the Plate. Driven by a Steel Screw, which is supported its entire 


length so that it cannot be bent or sprung. 
be here. ‘For further infor ma For Machines or ibis, address the 
AND PAPER. 


HILLES & JONES, Wilmington, Del. 
tion, inquire of manufacturer. 
| Especially Adapted for Shop Use. 


EUREKA BAND SAW. val ACHINER 
FRANK & CO., =|: 8. W. GOODYEAR, Waterbury, Ct. 


We build three sizes, at prices For Reducing and Pointing Wire. 
176 Terrace Street, | 
| GS. WOOLMAN, 116 Fulton St., N. Y. 














lower tha an an — uly — Especially adapted to pointing wire rods and 
BUFFALO, N. Y. | 


) JPAAWIG TNSTROMEHTG 





= 
= 
rm 
os = 
— 
w~” 
rm 
) ome 
i RO 
Canes 
‘Si 
= 
rm 
” 
o 
~ oO 














The cut shows our Plate Shear, eccentric pattern, 
which will shear iron of one inch thickness, reaching 
into sheet 24 inches. 


BUILDERS OF STEAM ENGINES, 
Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters | 
Cranes and heavy Iron Work generally | 


Brdarnort Mass. 


x S) 9 





J.C. HOADLEY, 


IVIL AND MECHANICAL ENGINEE 


and Expert in Patent Causes, 
28 STATE STREET, ROOM 28, BOSTON, MASS. 


HALLS sve INJECTORS, 





ANGINE » LATS, « BAND » Lava 


Slide Rests and Planer Centers. 
FORBES & CURTIS, 


BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Power Pipe Cutting and Threading 
Machines, Cutting-off Machines, 
Ratchet Drills, Special Machin- 
ery, etc., etc, 
WRITE FOR CATALOGUE. 
Mention Paper. 
















i 











OVER 20,000 IN USE. 


HALL’s ENGINEERING Co., 


112 JOHN STREET, NEW YORK, | 
HODCE’S } 


D\C\ Universal Avcle Union | | 
7 PATENTED, | 


Combining an elbow and 
union, and 
at any angle at which it is 
desired to run the pipe. 























L. §. STARRETT, 


Manufacturer of 


FINE TOOLS 
ATHOL, MASS. 
SEND FOR FULL LIST. 


am TA er: AORUROR PL ROM Bree ere 








can be set | 


















Manufacturers & Wholesale Agents, 


ROLLSTONE MACHINE C0., 45 Water St., FITCHBURG, MASS. 


MACHINE MOULDED Hydrostatic Machinery, 














SPUR and BEVE 
PRESSES, PUMPS, PUNCHES, 
GEARS, ACCUMULATORS, 
em ATi Jacks, Valves, 
Pulley Casti lines fh i FITTINGS, 


Special Induce! Sil to 
the Trade. 


Vault Elevators, &c., ce. | 
List mailed on applicatio n 


OOLE & HUN Lah atin a arta, 


BALTIMORE, MD. '468 Grand Street, N. Y. 


MACHINIST 





SEND FOR CIRCULAR. 





1 


D, SAUNDERS’ SONS, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


“SP Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





SPECIAL 


FoR Railway Repair Shops 


| CIRCULARS ON APPLICATION, STAMP FOR CATALOGUc. 


B. FLANDERS MACHINE WORKS, 
PHILADELPHIA. 












a ind > ‘st eel 


DROP FORGING | 


Of Every Description. at Reasonable Prices, 
THE R.A. BELDEN C0., DANBURY, CT. | 


Iron 


TOOLS ZS anaes & AYER, Proprietors, 


STEAM ELEVATORS 


Best and Cheapest. 
By our improved method we have all the advant- 
ges of the hydraulic in lowering. No possibility 
of running away. Also 


FRICTION CLUTCH PULLEYS. 
D. EFrisbic & Co., 
478 N. Fifth street, Philadelphia, Pa. 








THOS, G, DALLETT & (0, 


8013 Chestnut St., Phila., Pa., 


MANUFACTURERS OF 


k2PwPATEN T 


Portable Driling Machines, 


VERTICAL DRILLS. 
Radial Drills, Multiple Drills, 
HAND DRILLS. 


" 
Send for Ilustr ited Catalogue. on 















y P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools 









il Hil ANIA ge A 





t=: 


“é ”¢ . . . 
ECLIPSE” Pipe-Cutting Machines 
FOR HAND OR POWER. 

Don’t you have sufficient Pipe-Work about your 
Mill, Factory, or Shops to make a powerful, con- 
venient and very compact Pipe-Cutting Machine 
soon pay for itself, providing it could be had at a 


- | moderate price? 


Mention this paper and write us for particulars. 
PANCOAST & MAULE, 

Philadelphia, Pa. 

Cutting Pipes + to 6 inch. 


DROP FORGINGS 


Made in Three Sizes. 





OF IRON 
OR STEEL 


BEECHER & PECK, NEW HAVEN CONN. 


PECKS PAT Ono RES 


CONN. ¢ 


thus increasing the power of the engine 





HILL’S peony CLUTCH. 





Sent on Trial. 
S}LJO}{ SI] UO prog 


NO OIL ON FRICTIONAL SURFACES. 
Abundant Clearance. Positive Release. 


Only CLUTOH Having REMOVABLE Hub. 


Sond for Catalogue. BELOIT, 
Ectipse WIND ENGINE CO. yet 


DIXON’S 
BELT CREASE 


Preserves the. leather, 
and prevents the belt 
from slipping. 





Shel-eae) b Ce], Me] -a0fe1)-] @ melon 
Jersey City, N.dJ., U.S.A. 








THE HOLLAND LU BRICATOR VISIBLE DROP 


Is guaranteed to be: 

1. A perfect insurance 
against the cutting of 
Valve seats, Cylinder, 
and Governor Valves 
of the engine. 

}, 2. Et will pay for itself 
in 6 months in saving of 
oil, coal and packing. 

3. It willinsure more 
speed in the revolutione 
of the engine, say from 1 
to 2 atrokes per minute, 

Manufactured by 


17 River St., Troy, N. Y. 






HOLLAND & THOMPSON, 2 





BURNHAM’S 
SELF-ADJUSTING 


Users 
over all others 





JENKINS BROS 


*113 South fth St. 


SWING CHECK VALVE 


of Check Valves will please note the advantages these Valves possess 
The most important claim is, that as the Jenkins? Disk 
wears, the yoke that passes around the seat moves away trom 
the seat in proportion to the wear of the Disk, thus causing a 
uniform wear of the Disk until said Disk is comple tely worn out, 


(71 John St., 


New York. 
Boston. 
» Vhiladelphia. $ 


o° Send for 
> 


79 Kilby St., 6 Price List 









(A, BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 
BREHMER BROS., 
, Machinists, 

440 N. 12th St., Philadelphia, Pa 








Manufacturers of 


Fine Cutting and 
Threading: Machines 









OPERATED BY HAND OR 
POWER. 


FITTINGS, 
Valves, Pipe, 
Pipe Tools, 








The Eaton,Cole & Burnham Co. 
82 & 84 FULTON STREET, NEW YORK. 


Iron and I 
ma for STEAM, WATER & GAS. 


cass Goods 





Ratchet Die Stock 
with LEADER SCREW and SOLID DIES. 


Ratchet is inside body of stock, and cannot be clogge od with 
chips and dirt. 
cut left-hand thread, 
small space, 


Factory; 


Cun be readily reversed to back-off thread or 
Will thread pipein place, Works in 


Bridgeport, Conn. 
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WILLIAM SELLERS & OCo,., 


Engineers and Machinists, Philadelphia, Pa. 


IMPROVED MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Shafting, Pulleys, Hangers, etc., for transmitting power. Improved 
Self-Adjusting Injector of 1876, started, stopped and regulated as to 


capacity, by one lever. 
FIXED NOZZLE AUTOMATIC INJECTOR OF 1885, 


Either a Lifter or Non-Lifter; no extra valves or fittings required ; 
tubes can be removed without disturbing pipe connections 3 is perfec tly 
Automatic in its action; requires no especial manipulation to operate it. 


DESCRIPTIVE PAMPHLETS AND PRICES FURNISHED ON APPLICATION TO FHILADELPHIA OFFICE, OR TO 





BLOWING ENGINES, 


SOUTHWARK FOUNDRY AND MACHINE CO. 


ENGINEERS AND MACHINISTS, 


430 WASHINGTON AVENUE, PHILADELPHIA, PA. 
PORTER-ALLEN & SOUTHWARK ENGINES, 
PUMPS, GAS APPARATUS, 


SUGAR MACHINERY, HYDRAULIC MACHINERY, &c., &e. 





NEW YORK OFFICE, 79 Liberty St. 





Morse, Williams & Co. 


(Successors to Clem & Morse, 
Builders of all Kinds of 


PASSENGER & FREIGH1 


Elevators 





TatLavee Austura Co, 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. — 


Send for new catalogue. - 


a 


, 








Office, 441 Cherry St. 


Works, Frankford Ave., Wildey and 
Shackamaxon Sts., 





PHILADEEPHIA. 


W.C. YOUNG &C 


Engine Lathes, Hand Lathes, | 


Worcester, Mass., 


| 
sg Manufacturers of | Contracts solicited for 
| 
| 


Special Machines, Patent 
Devices,&c., in quanti ity. 


Complete outfit for Ma- 
chinists, Blacksmith 


FOOT POWER LATHES, SLIDE RESTS, Etc. 
Metal-Workers an 





New York Office, 108 Liberty St. 





BSTABLISHED 1855 
Buerk’s Watchman’s Clock, 
A With Safety Lock Attachment, 

. 20 PRIZE MEDALS AWARDED. 
To control watchmen in manufacturing 
” establishments, public buildings. ware- 
houses, etc, Simplest, stron oe _— 
est and most complete of its 

Price, with 12 keys, Hod ‘$50. 
Send for circular, 

0. EB. HAUSBERG, Sole Agent, 
71 Nassau Street, Room 3, N.Y 





There are four Indisputable Seidences of the 
Established Success of the Westinghouse Engine: 
First—The volume and increase of sales, out of all 

proportion to any other Engine. 

Seconp—The fact that (October) 2? per cent. of our 
Orders are Repeated, Orders from Actua] Users 
(not Agents), ranging from 2d to 16th orders. 

THIRD ~The steady increase of the average size of 
‘ Engine sold. 

Fourtu—The persistent attempts to copy and evade 
our patents by thilders of charac armmiaepetniion a 
WESTINCHOUSE, CHURCH, KERR & CO., — TTT 

Consulting and Contracting Engineers, ee a ee eS yh my 

17 CORTLANDT BST., NEW YORE. 

Also controlling the Reynolds’ Corliss Engines, the Huyett 
& Smith Fans, the American Paper Pulley, &c. | 


HARLES MURRAY=* 


TELE EEMEE ” 
535 ANN ’ST.#* NEW Yorx«-: 


AUTOMATIC 

















a a a 
A EEA Seon SYRACUSE,N.Y Q = 


Bly Lib dit Fr 
MACHINISTS’ SCALES, 


Patent End Graduation. 
We invite comparison for accuracy with all others. 
Every Scale Guaranteed. Send for List. 


COFFIN & LEICHTON, SYRACUSE, N. Y. 


BALL ENGINE CO,, 


ERIE, PA. 


PAT AUS 
es 6s 
































Embodying a New 
System of Regulation. 


THE GOVERNOR 
WEIGHS THE LOAD 


Send for 


Circular 





General 
Sales Agents 


S. LHOLT & CO, 
7 Sudbury St. Boston, Mass, 


KINGSLAND BROS. & CO., 
28 8. Canal 8t., Chicago, Ill. 
$23 N. 2d St., St. Louis, Mo. 
TATUM & BOWEN, 
Portland, Oregon. San Francisco, Cal. 
CROOK, HORNER & CO., Baltimore, Md. V. L. RICE, 66 Kasota Block, Minneapolis, Minn. 

W. N. GRAY, 99 W. 2d Si., Cincinnati, O. W. B. DEPOY, 100 Kentucky Ave., Ind’ polis, Ind, 


iS A NATURAL PRODUCT TAKEN FROM OUR OWN MUEINES. 


WE CHALLENGE THE WORLD 
on good regulation. Only Engine which 
ABSOLUTELY HOLDS to constant speed 
under all changes of load. An indispensable 
Feature for 
































manufactured followed, ¢ 
’ 
of iron required to purify the iron, and will more than pay for itself in keeping the cupola clean. 


the artiticall FLUOR Send_for Cieulas, Prices FOUNDRY ogee 

products here- SPAR THE BEST FL UX ask no pay. 

tofore on the Only 8 or 10 
BB. BURBANET ck& CO.., Evansville, Ind. 
HARRISON'S ADJUSTABLE FLUE-HOLE CUTTER. : 


compounds or rections are 
market. We and Experience of Users. Ibs. to the ton 
Size No. 1 cuts all size 








An effective labor-saving tool for the boiler shop. 
holes from 2 to 5 inches, inclusive. The cutters propcr 
are forged from 5¢-inch round steel, can be renewed 
at trifling cost; are easily adjusted and firmly held. Manufactured by 


REMIWGTOMW & CO., 
WILMINGTON, 









DHL. 





A FULL LINE OF SIZES. 


b Vertical Condensing iin 


Specially adapted for and extensively used 


in large grain elevators. 
BOLTLLERS. 


Manufactured by the 


+ Wish Tianding Jlachine Co 


FISHKILL-ON-THE-HUDSON, N.Y. 








send for prices. Illustrated catalogue free. 
w.F. & JNO. BARNES CO., ROCKFORD, ILL. | | 


others, 


New Circular on Mill- 
ing Machine and Univer- 
Head (Pat. pending). 


The Cincinnati 
Screw & Tap Co., 


S.E. Cor. Pearl & Plum 
Streets, 


CINCINNATI, OHIO. 


EWORK SHOPS 


Without Steam Power | 
BY USING OUTFITS OF 
BARNES’ PAT. FOOT POWER | 
machinery can compete with 
steam power. Sold on trial. | 
Metal and wood worke rs | 





Address, No. 1995 Main Street. 








NATIONAL WATER-TUBE BOILER COMPANY 


Main Office, 
New Brunswick, N. J. 
Manufacturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 


Unequalled for 


SAFETY, ECONOMY AND DURABILITY. 


Branch Offices : 


New York City, 64 Cortlandt St. 
Philadelphia, Pa., 49 N. 7th St. 
Boston, Mass., = 50 Oliver St. 








can be instantly released. 


BROCK’S PA pale DROP-FORGED CHAIN PIPE WRENCH. 


MADE EN TIREL YX or BAR STEEL.-— Six Sizes, adapted _for pipe 
from 4g to 14 inches diam. 








Each number will fit a range of sizes equal to six or more pairs of common 
tongs, while it will outwear an equal number of any kind. All parts are inter 
changeable. Jaws hardened to a saw temper, and can _be sharpened with a file 
Does not crush pipe ; quick grip; never slips; chain will not unhitch in use, but 


J. H. WILLIAMS & C0., Iron & Steel Drop Forgings, 11 Richards St., near Hamilton Ferry, Brooklyn, N.Y, 








A The Lowe Feed Water 
yl HEATER. 


For Heating and Purify- 
ing Feed Water for 
Boilers and other pur- 





Steam Damper Regulator, 
Reliable Low Water Alarm, 
Oil Cups, Ke., 

J. E. Lonergan & Co., Philadelphia, Pa. 





| 





SEND FoR CIRCULAR. 





Send for Catalogue A, containing Mlus- 
trated Descriptions and References 





poses, with Exhaust 
Steam from High or 
Low Pressure Engines. 





DRY STEAM AND ECONOMY. 


1" is the Simplest, most 
Efficient and Reliable, 
and at less cost. Con- 
structed on the best sys- 
tem, saving most fuel 

aud bouer repairs. 
Write for Circular and 
article on Heaters to 


wn. Lowe, 


SUCCESSOR TO 
LOWE & WATSON, 


ZELL SAFETY BOILER ' 
HT 








— Bridgeport, Conn. 


Address, Safety Steam Generator Co. 
68 WARREN STREET, NEW YORK. 


, | THE GARDNER GOVERNOR 


Over 36, 000 in Use. 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 

ENGIN 


E. 











08GO00D DREDGE O0., - ALBANY, N, Y. 
RALPH R. OSGOOD, Pres, JAMES H. BLESSING, Vice-Pres, 
JOHN K. HOWE, Secretary and Treasurer. 
Manufacturers of 

ITCHING 
MACHINES, 


ERRICES, 
Etc., Eto, 


REDGES, 
Excavators, 


Warranted to give satisfac 
tion or no sale. 


FOR CIRCULARS AND PRICES, 





DDRESS, 
i, The Garduer Governor Go 
QUINCY, ILL.  coeneons Conementnweaee DREDGR, 2---- 











— | 


1 | ww», Beco 





60- 
smal 
Shar 
Mac! 
you 
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NEW TAN-IE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 800. 25 to 1000 H.P. . 

These Engines are the combined result of long ex- 
perience h automatic cut-off regulation, and most 
careful revision of a}! details. They are designed and 
constructed for heavyand continuous duty at medium 
or high rotative s ighest attainable Economy 

in Steam Consumption and superior regulation guar- 
ij anteed. Self-Contained Automatic Cut-Off Engines, 
12 to 100 H.P.,for driving Dynamo Machines @ spec ialty. 
: Jllustrated Cireulars with various data as to practical 
Steam Engine construction and performance, free by 


: s mail. 4qdress, BUCKEYE ENGINE CO., Salem, Ohio. 
- G00, A. Barnanl. 70 Astor House, N. Y.|>: 2zAbpenteowceen st Chicas. Be: 


' SS 

SALES AGENTS ROBINSON & CARY, St. Paul, Minn. 
KENSINGTON ENCINE WORKS, LIMITED, | PHILADELPHIA, Cae 

Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


“GUARANTEE AN 


OTTO GAS ENGINE. 


OVER 16,000 IN USE. 


SCHLEICHER, SCHUMM & CO., 


PHILADELPHIA, PA. 









To Consume 25 to 75 ANY Other Gas Engine pe! 
Per Cent.Less Gas than AJIT Brake-horse-power. 








FEWES & PHILLIPS 


Iron Works. 
IMPROVED 


Corliss Engine, 


High Pressure, 
CSET 8 AO 


TN “yong 












—Condensing— 
Ak ATT ST 
And Compound. 


Send for Circular. 


Kendall & Roberts, § 


Cambridgeport, Mass. 
EASTERN AGENTS, 








= PRICE S.9- 
VALLEY MACHINE CO. EASTHAMPTON,MASS. 


The Beckett & McDowell Mf¢. Co. CRAIC’S 


STEAM EMITS New “Class C” Lubricator 


Manufactured by 
Hoists, Pumps The Craig Sight Feed Lubricating Co 
AND GENERAL 


Pi - LAWRENCE, MASS, 
Mining Machinery. 


Manufacturers of 
120 LIBERTY ST., Sight Feed Lubricators fot 
NEW YORE, 


Locomotives, Stationary, Marine, 
Send for Illus, Catalogue, 












Portable & Pumping Engines. 
FOR CIRCULAR. 











BUILDERS OF 


BOILERS, 


GAS HOLDERS, | WARDEN Se AME tCHELL, 


GAS Germantown Junc., Philadelphia. 


GENERATORS, 





TANKS, 
STILLS, 
BRIDGES, 
Etc., Ete. 





HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 


MACHINERY, 











THE NATIONAL 





















| = FEED WATER 
New and Second-Hand. —=HEATER 
*6iu ike 
coil heater suppl 
12 in. S., 5 ft. Be dE ngine Lathe, Prentice, New MD wi Be at 210° to S1e¢ Fah: Fahr 
5 * ¢ Fitchb’rg, g. o. enheit by use of exhaust steam 
166 «6G Tt. Ames. Our prices are low and rea 
6 * «66. 4 “ “ Harrington, g. o. sonable, and we aim to sup pI 
6 * Bf ss “ Pp. & W., taper. the cheapest, best and most 
17 SE ee. 1M ‘6 “ Putnam, not screw ive Heater in the market. Fi 
cutting sizes. No.1, 8-horse Heater, $17 
7 * we es ** Hewes & Phillips. N No. 10, 100-horse Heater, $150 
ry ° it Be d - “Lincoln. g. o. N Iron, Brass and Copper Coils 
8s 6 CBRE. - ‘* Fitchburg, g. o. } . and Bends made to or 
Is * sft. “ vi “New Haven, g. o. den Circulars and price 
9 * ft. " ee ames. mee ~e listssent on application 
20) 0 ft. 20nd. > 
0 = 6m. ; Ames & Powell. aS, National Pipe Bending Co., 
% §* me “ ”* “ Ames, new. New Haven, 
3s “§ Be a ** Blaisdell, g. o. Connecticut. 
6 * 16 ft. ” ** Perkins. 
S ™“.- 36es. Putnam, g. 0. 





8 in. Saunder’s Pipe Threading Machine, Patent 
Dies. Good condition. 
20 in. shaper, G. & E., new. 
12 in. " Gould, fair, 
24 in. - B'dport, new. 
16 in. x42 in Planer, B’ port, new. 
20 in. x4 ft. New Haven. 
22 in. x5 ft. Ames, new. 
24 in. x 4ft. ye Twiss, cheap. 
26 in. x6 ft. si Powell, new. 
24 in. x8 ft. = Ames, new. 
36 in. x12 ft. . Niles, good as new. 


wm ity and Chek Valen 


The Renewable Seats and 
Discs are cast from the best 
Emonpaor Bronze Metal, which 
has lasting qualities, double 
that of the best Steam Metal 





42 in. x12 ft ” N. ¥Y. 8. E. Co., Al. “ 
6o.0ch Vertical Boring Mill, Leffell; che ap; pant nenggy Mayr Al Y —— 
small Universal Milling Machine, Brown and aIVO “ipa I 


™ dropped into place and he ld 


Sharpe, Al; also a line of Milling Machines, Screw in position by bottom of cage 
t 


Machines, Bolt Cutters, &c. Write and state what 
you want to parchase. 


E. P. BULLARD, 


We also manufacture thoal bany Bucket | 
and Gravitating Steam Traps. 











14 Dey Street, New York City. | ALBANY STEAM TRAP CO., Albany, N. ¥. 


4 ‘ 
MANUFACTURERS OF 


C3 CoRLISS 
-S ~ STEAM ENGINES 
UL \ ARIE .” 
Sizes varying from 
30 to 2000 Horse Power. _, 
Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Compound, 


Send for Circular 
BRANCH OFFICE 
Cor. 5th and Chestnut foxgs 
PHILADELPHIA, PA 


15 

















THE PARKER 








GASOLINE AND GAS ENGINE. 
SIMPLE! = sw8@ue: 


, 1 


PURABLE | 
_,, EFFECTIVE! 


FL . = t 
MATCHES Us 
NO 
SLIDE VALVE! 


Unsurpassed economy in use of Gas. One 
turn o 
small dynamo, creates an electric spark 
sufficient to start the engine running, 


Sizes, 2 to 10 horsepower. 


YONEERS MFG. CO. seis. 


the fly-wheel, acting upon the 


Send for Illus, Circular, 





Me STANDARD GAUSESAN© TEMPLET 
STANDARD oan THAT CUS, 


HAT = pie 
<a ARTS ARE INTERCHANGEM 


ORDERED By NUMBER. 
. STANDARD 4° NARROW 





J. <P DICKSON, 
ICE PRE 





wr, Ha PERKINS. } T aan DEVINE, 


Loco. 














STEARNS MEG COMPANY 
BRIE, PA: 
Engines from 15 to 400 Horse Power, 


Boilers of Steel and Lron supplied to the trade 
or the user Send for Catalogues, 


NAW MILLS and GENERAL MACHINERY, 








Worke Lao RPA 
WE ARE MAKING 
A SPECIALTY OF 
A 24-INCH LATHE, 
WITH BED ANY 


LENGTH DESIRED. 


HEAV 


DUCED, 


ThIS LATHEIS DESIGNED 
FOR SEVERE SER- 

VICE; IT IS THE 
HEAVIEST OF ITS 

SIZE EVER PRO- 
WORKMANSHIP AS GOOD 
CAN 


AS SKILL i 
A MAKE IT, 
| EF SEND FOR CIRCULAR. 


AND THE 


SS. HUPWORTE Ove 





THE BABCOCK & WILCOX CO. 
WATER TUBE STEAM BOILERS. 
30 CORTLANDT STREET, 
NEW YORK. 

107 HOPE STREET. 
GLASGOW ,SCOTLAND 
Branch Offices: 

BOSTON, 50 Oliver Street 
PHILAD’HIA, 32 N. 5th Stree 


CHICAGO, 648 Canal Street. 
NEW ORLE = 





et Strect 
SAN FRANC Is¢ O, 
Mission Street 
HAVANA, op Ay eet 
Send to nearest Office for Circular. 


eoe@eeeeeeeeeeeeeees 
eeeepeeewveeeeeeveeee ere 


LP. RICHARD S— 
STANDARD PUNCHES 
PROVIDENCE,R.| 


eeeeeneeeesepe 
eoereeeeveeeeeee 


e*eee 
eeeeeeeoeeen es 








Especially for Steam Hammers. 


MILLER’S 


For oil Pumps it 
Miller’s (¢ ‘able 
form, of all sizes, & 
%, 1” ete. Allies 
per pound. It asia 
packing material ev v pat together It is 
is pliable as hemp, ne on tairly wellc onditfoue d rods will run 
ym one to three 


year 
MILLER PACKING WORKS, 1338 Buiton wood “St, Phila,, Pa, U.S.A, 


Unequaled for Water Packing 
PACKING. 


is incomparable. 
—in rope 
y 4, 14, 36, 4, 56, 94, 








SECOND-HAND 


MACHINERY 


FOR SALE. 


Two Engine Lathes, 87-in. swing, 20-ft. bed. Comp’d 
rest. Screw feed geared in face plate on each. 

One Engine Lathe. 06’ swing, 20-ft. bed. 

Five Engine Lathes 6-ft. bed, 15-in. swing, new. 

One Engine Lathe, 16-ft. bed, 48-in. swing. Bement’s 
make. 

One Engine Lathe, 

One Engine Lathe, 

One Engine Lathe, 

One Engine Lathe, 

One Iron Planer, 


10-ft. bed, 26 in. swing. 

10-ft. bed, 21 in. swing. 

8-ft. bed, 18 in. swing. 

ilg-ft. bed, 14 in. swing. 

planes 24 ft. long, 62 in. x 62 in. 
Excellent condition, 

One [ron Planer, planes 10 ft. 
Bement’s make, 

One Iron Planer, planes 8 ft. long, 30 in. x 30 in. 

One Iron Planer, planes ft. long, 24 in. wide. 

Three iron Planers,to plane 4 ft. 6 1n., 2414 in. x 244% 
in. 

Three lron Planers, to plane 5 ft..20 in. x 20 in 

One 10’ Shaper. 

One 36-inch Car Wheel Borer. 

One 40-inch B.G 8.#*. Upright Drill. 

One 20-inch Plain Upright Drill. 

Two 6-inch Slotting Machines. Bement‘s make, 

Two Axle Lathes. Fitchburgh make. 

Two Durrell’s 7-Spindle Nut Tappers. 

One 1750-lb Steam Hammer. Bement’s make. 

Send for list of New and Second-hand Tools, too 
long for publication. 


THE GEORGE PLACE MACHINERY CO, 


121 Chambers & 103 Reade Sts., 
NEW YORK. 


long, 60 in. x 60 in. 


N.Y.S.E.make. 
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BROWN & SHARPE MIG. CO, si: 


Rhode Island. 


aling § Case Hardening 


LZ DA FURNACES 
y= wa) lp jz 
, A For Machinists’ Use. 
eS 
l i 
i | 


Anne 


iF 
~ f SY. oGi 
K 
; - The accompanying cut represents our An- 
aa 


‘\y \Y | 
j nealing Furnace, the Case Hardening Fur- 
MN 4 Mi) nace being of the same construction, but 
\ | wae having the oven floor two feet above the 
Wim ground, These furnaces we have had in 
constant use for several years ; they were 
im designed forthe expeditious and economi- 
2 cal annealing of cast iron or steel and the 
i = case hardening of wrought iron or steel, and 
2 have proved very satisfactory. 
= We have on hand complete sets of pat- 
; terns for case hardening and two sizes of 
== annealing furnaces, from which we are pre- 
= pared to furnish iron work complete, ready 
> for erection, or castings and special tiles, 
with blue prints showing construction of 
same. 
ILLUSTRATED AND DESCRIPTIVE CIR- 
CULAR, WITH PRICES, MAILED 
ON APPLICATION. 


ir 
| 


1) li ie 
! Vo af) 


Wa 

ie 

AHI ih " 
i 








CAR WHEEL & AXLE MACHINERY. 
R. R. AND LOCOMOTIVE G 


SHOP EQUIPMENTS. 





DOUBLE AXLE LATHE, 


| NELES TOOL WORKS, 


HAMILTON, OHIO. 


PHILADELPHIA, 
713 Chestnut St, 


CHICAGO, 
Gaff B’d’g, La Salle St. 





WESTON’S PATENT SAFETY 


PILLAR CRANES, 


ANY CAPACITY. 


Load Always “ Self-Sustained ” 


it Specification and Tender promptly submitted on 
mw, receipt of Capacity, Height of Hoist, and Effective 
ae, Radius desired. 


STANDARD SIZES IN STOCK. 


STAMFORD, CONN. 


NEW YORK, BOSTON, | PHILADELPHIA, 
62 READE STREET.| 224 FRANKLIN ST. 15 N. SIXTH ST. | 


General Crane Catalogues on Application. 


The Stiles Machinist Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS. 
—MANUFACTURED BY— 


THE STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Works and Office: 
5292 DUANE STREET, NEW YTORK. 


EBERHARDT’S (E.E.GARVIN & CO., 
EMERY TOOL GRINDER a a 
wit not) Machinists’ Tools 


draw the 


CHICAGO, 
64 LAKE ST, 





New York, 


INCLUDING 


Will ship tenes MACHINES, 
Drill 
| Presses, 
Write to Hand 
| Lathes, 
—< F Gould’ &e. 


= rherharit| 


Temper. 


on 


Merits. 


THE PRATT & 


HARTFORD, 





“WHITNEY 0, 


Connecticut. 


Double Head 
Traverse Drills 


For 5 in., 3 in. and smaller 
holes, 
Revolving Head Drilling 
Machines. 


and Shaving Machines, Rifling Machines, 
tion furnished on Application. 











MANUFACTURE 


HORIZONTAL 


Boring Mills, 


48 in. and 66 in. 
Swing. 


Monitor Head Lathes and Screw Machines, Screw Slottin 
Spring Coiling Machines.—Price List and eting 


THE BILLINGS & SPENCER CoO. HARTFORD rey 
MANUFACTURERS OF 
STANDARD MACHINE WRENCHES € 


DROP FORGED OF & | 
BAR STEEL 
IN IG SIZES. | 


ta 


Kio 


gs" 


) 


NUTS FOR WA INCH BOLTS, 





EEE 


Vertical Mill- 
=) ing Machine. 


CLEVELAND, OHIO. 


Machine Tools 


OY & ius 


WORCESTER, MASS. 


Danid W, Pond, 


to 


Successors 








= : | Catalogue. 
Q7 to 444 Nd. RR, Ave, Newark, N. J.) 


Wood Planer. 


-. Send for 
= Illustrated 
Catalogue 





Lathes, Planers, Drills, &e. 


Pond Machine Tool Co., 
New Designs, Quick Delivery Great Varicty, 





MANUFACTURER OF 
on application. 


ENGINE LATHES 


FROM 16 to 48 IN. SWING. 


GEO. W. FIFIELD, 


iCuts, Photographs and Prices furnished 





— 

GEAR WHEELS and GEAR CUTTING. 
Gears cut or made to order. Of every kind, spur, 
bevel, worm, rack, ratchet, internal, etc. Of any size, 
from & quarter- -inch to six feet diameter. In any mate 
rial. Inany quantity. Small gears on hand for free 

delivery by mail. Bend for illustrated price list. 
ako. GRANT, 66 Beverly St., Boston. 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 20 in. Drill is a heavy sub- 
stantial tool, made for service, has 
steel shafts and spindle. Gears and 
racks cut from the solid and have 
all modern improvements, are made 
by special machinery, and sold very 
ow. 

Our Key Seating Machine 
willsave enough in 60 days’ use to pay 
first cost; no pe can afford to do 
vithout one, ave now ready for 

vrompt ahipment, ,both Key Seat Ma- 


LATHES, 20 : 
—— hines and 20 in. Drills, Send for 
— “hoto, and Catalogue. 


: PLANERS 
W.P. DAVIS, North Bloomfield, N.Y. 


THE BUFFALO STEEL FOUNDRY, 


ORDERS AND CORRESPONDENCE PRATT 
SOLICITED. 


J. M. ALLEN, Presipenr. 
W. B. FRANKLIN, Vior-Peesment. 


J. B. Prerog, Skorrrary. 








For New Reduced PRICE LIST, Write to 


G. A. Gray, dr. & Co., 


42 E. 8th ST., CINCINNATI, O 


C 24x et 
) 30” x30 








BUFFALO, 


N. Y. 


& ok ME OBS rH 
Proprietors. 





[HIS | SHA PER TAS 26- INCH | STROKE, 


suunununesueuauevensnnonsensn 
All the adjustments are made without operator moving from his position 
It is made to act as a SLOTTING MACHINE, and is so arranged that K¥ 
SEATS may be cut in any part of ashaft of any length, and from 4 inche* ‘a 
diameter down, and will plane a block 26’’x 26x20". Has SWIVEL GRA). 
ATED VISE, two changes of speed, and is geared 36 tol. Itis very heavy °2¢ 
powerful, and is guaranteed to give perfect P satisfaction. 


Manufactured by -{ LODGE, BARKER & co., + CINCINNA® ', © 


Manufacturers of Iron and Brass-Working Machinery. 
Genie 


Tis 103 





Jv.M.cCARPENTER &_— mae 
PAWTUCKET.R.I. __ 





